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DR. JOSEPH TRIMBLE ROTHROCK 
By Henry S. DRINKER, GIFFORD PincHot, anp R. Y. Stuart 


On the occasion of dedicating a memorial tablet 
im honor of J. T. Rothrock 


The members of the Pennsylvania Forestry Commission, wishing 
to pay proper tribute to the memory of their eminent deceased col- 
ieague, Dr. Joseph Trimble Rothrock, appointed a committee con- 
sisting of Dr. Henry S. Drinker, President of the Pennsylvania For- 
estry Association and a member of the Commission, Major R. Y. 
Stuart, Secretary of the Department of Forests and Waters, and 
Chairman of the Commission, Colonel H. W. Shoemaker, a member 
of the Commission, Mr. G. H. Wirt, Chief of Bureau of Forest Pro- 
tection, and Professor J. S. Illick, Chief of the Bureau of Information, 
to procure and establish in the State Capitol Building, at Harrisburg, 
a memorial tablet containing a bronze medallion portrait of Dr. Roth- 
reck with an appropriate inscription. — 

The Legislature of Pennsylvania, on being informed of this project, 
adopted the following resolution on May 22, 1923: 


“Resolved, That authority is hereby given to the Board of Com- 
missioners of Public Grounds and Buildings to permit the placing, 
without cost to the Commonwealth, of a memorial tablet on the wall 
of the main corridor of the Capitol Building, at a point just southeast 
of the rotunda, in honor of the late Dr. Joseph Trimble Rothrock, a 
gallant and patriotic soldier and officer in the Civil War, the first 
Commissioner of Forestry of Pennsylvania, founder of the Mont Alto 
Sanatorium, and of the Mont Alto Forest School.” 


This resolution was immediately approved and signed by Governor 


Pinchot. 
The Board of Commissioners of Public Grounds and Buildings tol- 
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lowed this with a formal permit for the placing of the tablet, and the 
tablet was duly approved as to its design by the State Art Commission. 


The medallion was designed and modelled by the eminent sculptor, 
Dr. R. Tait McKenzie, of the.University of Pennsylvania. Mr. Edwin 
H. Fetterolf, architect, of Philadelphia, designed the form of the 
tablet and the lettering of the inscription. Mr. Louis Milione, sculptor, 
of Philadelphia, did the actual work on the tablet, and mounted it in 
its place on the wall of the Capitol. 

The tablet was dedicated and presented to,the State of Pennsylvania 
at a ceremony held in the Rotunda of the Capitol Building on October 
29-1923. 


Presentation address by Dr. Henry S. Drinker, President of the 
Pennsylvania Forestry Association. 


We are met here today to dedicate, and to present to the State of 
Pennsylvania, this memorial tablet commemorating the services to our 
State and country of our beloved and revered friend and associate, Dr. 
Joseph Trimble Rothrock. 

Born at McVeytown, Pennsylvania, on April 9, 1839, his long life 
presented an ideal picture of patriotic devotion to duty and to the 
service of the State, of his country, and of his fellow men. As a boy, 


he attended school at the Academy at Academia, and at Freeland 


Seminary in Montgomery County. Later he graduated from the 
Lawrence Scientific School at Harvard with the degree of Bachelor 
of Science, and in 1867 from the Medical School of the University of 
Pennsylvania, with the degree of Doctor of Medicine. He practiced 
medicine in the early “70s at Wilkes-Barre. 

In the Civil War, he was quick to rise to the service and defence 
of our Union and served first as corporal in the 131st Pennsylvania 
‘Infantry, and later as captain of Company E in the 20th cavalry; he 
was wounded at Fredericksburg, and was known as a brave and able 
soldier and officer. 

He was devoted to life in the open, and yearly visited and camped 
out in Maine for a deer hunt. In 1865 and 1866 he was engaged in 
exploration work in British Columbia and Alaska in connection with 
the then proposed overland telegraph line from the United States to 
Russia via Bering Strait; later, as surgeon and botanist, he accom- 


panied the Wheeler Exploring Expedition of the United States west 
of the 100th meridian. 
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at the University of Strassburg under De Bary, and demon- 
ted in Europe for the first time the triple stain in microscopic 
aay. which he had_ previously developed in America. He was 
pointed the first lecturer in the Michaux Course for the promotion 
of forest botany and forestry under the auspices of the American 
Be nosophical Society. 

Dr. Rothrock’s main life work was devoted to the cause of forestry. 
He was one of the organizers, in 1886, of the Pennsylvania Forestry 
” Association, and its first president. In 1893, Pennsylvania passed a 
law looking to the water supply and timber interests of the State, and 
Dr. Rothrock was appointed botanist, and rendered in 1895 so con- 
_ vincing a report in regard to forest conditions in Pennsylvania, that 
_ the legislature established a Division of Forestry in the Department 
of Agriculture, and Dr. Rothrock was appointed Commissioner of 
_ Forestry. In 1901, the State created a Department of Forestry, of 
_ which Dr. Rothrock became the head, serving in that capacity until 
_ 1904, when he resigned as Commissioner, but remained an active mem- 
_ ber of the State Forest Commission until his death on June 2, 1922, at 
_ the age of 83. 

He was the founder of the State Forest Academy at Mont Alto, now 
the Pennsylvania State Forest School, and he established the State 
Sanatorium at Mont Alto, the first free sanatorium for the open-air 
treatment of tuberculosis, which has done so much good, and which is 
now under the jurisdiction of the State Department of Health. 

Dr. Rothrock was universally looked up to and esteemed as a leader, 
devoted to unselfish, patriotic work of a high order. He died, liter- 

cally in harness, energetic, active and devoted to forwarding the for- 
 estry interests of our State and country, the importance of which he 

liad seen and appreciated long before the coming exhaustion of our 
- forests brought home the lesson to our people at large. 
: On the tablet we are dedicating, Dr. Rothrock is named as “The 
- Father of Forestry in Pennsylvania.” He exemplified the typical 
traits and virtues of American manhood. He has left us the memory 
and example of one who embodied in his character and life, “what- 
- soever things are true, whatsoever things are honest, whatsoever things 
are just, whatsoever things are pure, whatsoever things are lovely, 
whatsoever things are of good report.” He was indeed, as Terence 
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expressed it, “Homo antiqua virtute ac fide.” “A man with the old-time _ 


qualities of worth and faithfulness.” 

Mr. Governor, on behalf of the forest lovers of our State I present 
and deliver to the Commonwealth of Pennsylvania, through you, the 
Governor of the State, this tablet, commemorative of a great Pennsyl- 
vanian, one whom you knew well, and whose memory you well know 
is worthy of the honor of being enshrined in this, the Capitol of our 
State, as that of one who loved and served, and deserved well of his 
State and country. 


Acceptance of the tablet on behalf of the State es Pennsylvania 6y 
Gifford Pinchot, Governor of Pennsylvania. 


Dr.- Drinker, on behalf of the Commonwealth of Pennsylvania I 
accept this tablet in memory of a man who has set us all an example 
most worthy to be followed. Dr. Rothrock was the Father of For- 
estry in Pennsylvania, but he was more. What he did for forestry 
in this State has never been equaled in the history of our country by 
any other man in any other State. 

Dr. Rothrock’s service to his day, his State, and his Nation was 
varied as Roosevelt’s service was varied. He was a man of many 
facets, who put supreme energy in each of the paths he followed. 
Soldier, sailor, botanist, explorer, farmer, forester, and much beside, 
he brought into every one of his multidunious activities not only a 
degree of power which was-most rare, but a quality of citizenship 
which was rarer still. 

Dr. Rothrock gave his service to the State utterly when regard 
for himself or the toil and pain which might come to him through that 
service, and he gave the best that was in him to the State of Pennsyl- 
vania until the last days of his life. Through the time of his greatest 
strength, through the time of his growing weakness, until his work 
meant the keenest suffering, Dr. Rothrock unswervingly and most 
gladly gave to his people and to his Commonwealth the type of service 
which no other citizen of the State was able to render in his chosen 
field. 

It is most fitting from every point of view «that a life such as his 
be remembered throughout this State and throughout this Nation, for 
generations after he is gone. The result-of his work will be felt in 
restored forests, protected industries, full streams, and prosperous 
people, when even his name may be forgotten. It is most fitting that 
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of his friends, and on behalf of the Commonwealth which he loved 
and for which he labored, this most appropriate tribute to his memory. 

Dr. Drinker, I feel that I am expressing the deep obligation of the 
State to you and your associates for the gift of this memorial and I 
think I may add the continuing obligation which those who follow us 
will increasingly owe not only for the tablet, not only for the sculpture, 


_ but for the inscription, which is due directly to yourself. 
~ Dr. McKenzie, I wish to express to you also the obligation of the 
_ State, and to all those who made this memorial possible; and as a 


forester I cannot refrain from saying in closing how great is my 
pride that the man who above all else was a forest lover, a forest 
conserver, a forester, should be so honored, so beautifully and fittingly 
honored, by his fellow citizens. 


THE FATHER OF PENNSYLVANIA FORESTRY 


By Major R. Y. Stuart, Secretary of the Department of Forests and 
Waters and Commissioner of Forestry. - 


Dr. Joseph Trimble Rothrock is justly praised as the Father of 
Pennsylvania Forestry. He gave almost a half century of continuous 
and conscientious service to the promotion of forestry in his native 
State. To him more than to any other individual belongs the honor 
of having developed a public sentiment favorable to forestry in the 
early days of this important undertaking in Pennsylvania. 

In 1855 F. Andre Michaux left a legacy of $14,000 to the American 
Philosophical Society of Philadelphia, which became available for 
forest instruction in 1870. In 1877 Dr. Rothrock was appointed 
Michaux lecturer in forestry, in which capacity he served until 1891. 
During these fifteen years he taught and talked forestry wherever he 
found an audience willing to hear him. Then—almost fifty years 
ago—it was difficult to interest people in this subject, regarded by 
many as little more than the hobby of sentimentalists. In spite of the 
small audiences that heard him, he made many earnest advocates by 
his clear and convincing statements about the forest situation and the 
future timber supply in Pennsylvania. 

In the course of time Dr. Rothrock’s efforts brought substantial 
results. In 1893 Governor Pattison appointed a commission to study 
and report on the forest conditions of the State. It was natural that 
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“he should appoint Dr. Rothrock a member of this first Forest Com- 


mission of Pennsylvania, when the initial attempt was made to bring 
together a comprehensive statement of the actual forest situation in the 
Keystone State. The report was submitted to the legislature on March 
15, 1895. The forest part of the report, prepared by Dr. Rothrock, 
comprised 342 pages, and set forth in a clear, convincing way the 
real condition of the State’s forest growth and its relation to the 
dependent wood-using industries. This report will ever remain a 
memorial to his keen observation, prophetic vision, and sound judg- 
ment. 

In this early report are given the vast areas of desolation in the 
State, principally in the mountainous regions. Dr. Rothrock pointed 
out most emphatically the folly of retaining this land in an idle condi- 
tion. He-recommended strongly the acquisition of a considerable por- 
tion of it by the State as a means to control freshets, regulate stream 
flow, and support industries, so essential to the walfare of our people. 

To him State Forests were more a business and health insuring 
than a sentimental enterprise, valuable as they are for charm of 
scenery and recreational us@ He was a pioneer in advocating and 
establishing outdoor sanatoria for those of our population who do not 
desire or cannot go elsewhere for the renewal of their health. 

As a natural outgrowth of this able report, a Division of Forestry 
was created in the Department of Agriculture in 1895. ° Dr. Rothrock 
was appointed the first Commissioner of Forestry, the earliest oppor- 
tunity given him to develop in a practical way the forest policy his 
keen intellect and wonderful vision had formulated. On May 25, 1897, 
an act was passed establishing the Forestry Reservation Commission 
and providing for the purchase of 40,000 acres of forest land at the 
headwaters cf each of the three principal rivers. On June 13, 1898, 
the first land was purchased. Thus began the acquisition of State land 
in Pennsylvania, which has since grown considerably, for there are 
now 1,130,510 acres of State-owned forest land in Pennsylvania. It 
will ever be to the credit of Dr. Rothrock to have started this purchase 
program and of still greater moment to have formulated a policy of 
acquisition so sound as to stand today and to have been followed by 
other States. During his tenure of office 572,722 acres were acquired 
or in the process of acquisition. This means that almost one-half of 
the forest land now owned by the State was acquired during the nine 
years of Dr. Rothrock’s term as Commissioner of Forestry. 
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_ Early in his career Dr. Rothrock realized that the first thing to do 
to restore the forests of Pennsylvania was to stop forest fires. He 
said: “The most important problem before the public today 1s the 
suppression of forest fires, both on private and public land. All 


efforts at timber restoration will be more or less neutralized so long as — 


forest fires continue. At present there is a growing realization of the 


fact that it is a crime to start a forest fire. This, at least, is a hopeful. 


_ change in public sentiment, and may be regarded as the promise of 


__-the time when forest fires will be as effectually held in check here as 


they are now in Germany and France.’”’ At his request, on March 30, 
1897, an act was passed making constables ex-officio fire wardens. 
This was the beginning of the fire warden system that has grown until 
now there are about 3,900 forest fire wardens in Pennsylvania who are 
taking an active and vital part in the prevention and extinction of 
forest fires. 

Shortly after the State came into the possession of forest land, it 
became clear to Dr. Rothrock that if this land was to be handled 
properly, men with special training would be required. To supply 
this need he founded the State Forest School at Mont Alto, which in 
1903 was placed under the direction of the Commissioner of Forestry. 
I’rom this school have been graduated most of the men who are now 
handling so well the forest work of the State. 

After making a careful examination of the land acquired by the 
State, Dr. Rothrock found that vast areas were so completely devas- 
tated that it would take Nature a long time to restock them satisfac- 
torily. He saw the need of forest tree planting. As a consequence, 
he established tree nurseries. On October 1, 1899, 1,000 trees were 
planted on State Forests in Pike County, the first forest tree planting 
on State-owned land in Pennsylvania. The practice of forest tree 
planting has grown by leaps and bounds. To date there have been 
planted on the State Forests alone:a total of 34,907,279 trees. In addi- 
tion there have been distributed to private owners of forest land 
throughout the State a total of 23,395,557 forest trees. This planting 
has resulted in the restoration of more than 50,000°acres of land that 
would otherwise remain idle. When mature, these trees will produce 
almost 2,000,000,000 board feet of valuable lumber to assist in meet- 
ing the needs-of the people of the State. Future generations will ever 
be thankful to Dr. Rothrock for having started tree planting on the 


bare hills of Pennsylvania. 
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Having served as Commissioner of Forestry for nine years, during 
which he laid a broad foundation for the forest work that was to 
follow, Dr. Rothrock resigned on June 1, 1904. His resignation did 
not mean that he was to discontinue his efforts to promote forestry 
in Pennsylvania. He remained as a member of the State Forest 
Commission and took an active part in the forest affairs of his native 
State to the very day of his death, June 2, 1922. 

Dr. Rothrock’s life was one of service. His death means the loss 
of a guiding hand in Pennsylvania forestry. He served long and 
builded well. He accomplished great things with little means. He saw 
a need and set himself to the task to meet it. He found a mission 
and followed it faithfully for almost fifty years. He devoted his life 
to extending the horizon of forest thought among the people of Penn- 
sylvania, so that future generations might enjoy happiness and pros- 
perity as those who went before him. His name will ever be among 
the great Pennsylvanians who did great deeds with small means and 
scant praise. 

In a statement made by Dr. Rothrock more than twenty years ago, 
1 find words that are most appropriate today: ‘We may be unwise 
enough to postpone the consideration of forestry, or we may foolishly 
refuse to provide the means which the forestry work requires, but we 
cannot change the laws of Nature or divert the disastrous consequences 
of our failure to obey them. JI, therefore, urge as earnestly as I 
can, that this work of properly caring for the forest land which the 
State acquires be at once attended to, and that no short-sighted parsi- 
monious policy be allowed to interfere with the work which has been 
so well begun, a work which ‘helps every one, harms no one, and which 
pleases God.’ ” 
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- FORESTRY EXHIBITS AND SOME OF THE PROBLEMS IN 
THEIR CONSTRUCTION . 


By LAURANCE LEE 


New York State College of Forestry, Syracuse, N. Y. 
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One of the most important phases of forestry education, yet one that 
has received a comparatively small amount of study, is the forestry 
__ exhibit. With such institutions of modern civilization as association 
conventions, county and State agricultural fairs, and the host of other 
gatherings for the purpose of display, it is surprising that more atten- 
_ tion has not been given to the subject. It is by no means the claim 
of this paper to be exhaustive, nor does the writer offer the last word 
en methods of construction. The principles advanced are based on 
actual observation of something like 327 exhibits of many kinds, and 
are the result of four years’ intensive study. 

For the sake of brevity, only one kind of exhibit will be discussed; 
that of the county or State agricultural fair. This type presents some 
- of the most difficult problems of exhibiting, yet reaches a class of 
__ people to whom it is very desirable to carry “the gospel of forestry,” 

the farmer. Under such conditions several important considerations 

arise. The first is that in preparing a fair exhibit it must be remem- 
bered that one is-competing with many others, diversified and complex, 

- and that in a subject like forestry, one is selling an idea in competition 
with the selling of actual commodities. The next consideration is that 
the spectators are in attendance at the fair for a limited time, that 
they want to be amused, and that they intend to see as many of the 
exhibits as possible with the least expenditure of energy. 

With these considerations in mind, it should be evident that the 
exhibit must stress some particular phase of forestry rather than to 
attempt treatment of the subject in general. The introduction of all 
the detail necessary to make clear the whole field of forestry would 
confuse the spectator as to the actual purpose of the display, and send 
him away with a mere hodge-podge of informationy An exhibit of a 
technical subject like forestry, to be at all effective, must strike a 

- single keynote. Masters cf the art of short-story technique have 

defined the perfect short story as a “dramatic narrative with a single 

effect.” No definition could more clearly describe the perfect exhibit. 
677 
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short story ae re ate ne detail be Saiieli 
the story be dramatic, and that it can be read in one sitting. 

_ with an exhibit; there must be no unnecessary detail to confuse 
mind of the spectator, it must*be dramatic enough to draw the atten- 
tion of the crowd, and must be so simple that it can be digested without _ 
overtaxing the brain. In other words, it must be foolproof. 

It is comparatively easy to pick out a single effect for a forestry 
exhibit, but it must be determined before any part of the display is 
constructed. Let us assume that it is to be reforestation. The entire a 
exhibit, then, must strike this note, and this note only on the minds of 
si the spectators from the casual passerby to the critical fiend, or “smart 
a guy,” who studies every little detail in the effort to find something 
wrong. No matter where the eye rests it should be impressed with the 
need for reforestation, and the spectator should be sent home vowing 
to reforest his idle acres the very next day. 

When the keynote of the exhibit has been determined, the next 
problem is to present it dramatically, and herein lies.the success or 
failure of the display. The attention of the crowd must be held in 
some appealing manner while the lesson to be taught is driven home. 
There are in general use four methods for the dramatic presentation 
of an exhibit: (1) Motion, (2) Models, (3) Photographs, (4) 
Informative reading matter. 
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_ MOTION 


Undeniably “something moving” is a universal attraction for crowds. 
But there is great danger of destroying the unity of the exhibit in the 
search for motion. An example of this may be cited from a display 
prepared by the writer. The keynote was to be reforestation, and it was 
suggested that we have a live squirrel in a cage as “The First Forest 
Planter.” The analogy is obvious, and upon first thought would seem 
to be very effective. But a false note was struck which virtually killed 
the balance of the exhibit. To tie in a live squirrel with an exhibit on — 
reforestation required, for the layman, some explanation. ‘This was . 
neatly printed on a card which was fastened to the cage in plain view. 
We thought for sure we had scored a “knockout.” What was the 
result? Why, the card was not read, of course. People don’t stop to . 
do such things at fairs. They like to draw their own conclusions, and 
consider it an insult to their intelligence when perfectly obvious things 
are explained. So, with our live squirrel in the foreground, we were 
regarded by the majority of the spectators as everything from a pet- 
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~ selling establishment to a high-class New York furrier. In seeking to 
introduce motion, therefore, it is safe to err on the side of conservatism. 


Experience has shown that an automatic slide projecting machine 
¢commonly called steromotorgraph, or automatic baloptican) is a very 
efficient means of introducing motion without the danger of spoiling 
the balance of the exhibit. The mere flashing on and off of lights, 
together with continually changing slides holds the attention of the 
crowd. The people will wait to see what is coming next, and before 


_ they know it have absorbed considerable information. The big advan- 


tage of the machine, too, is that any series or combinations of slides 
may be used to arouse further interest in the central ideal of the 
exhibit. 

MODELS 


Where expense is not an important factor, the use of models is 
almost as effective as motion, and much less apt to clash with the rest 
of the display. People like to see things in miniature, and, in the case 
of children, a factor by no means to be overlooked, is a powerful 
selling point. With forestry exhibits the use of models is unlimited, 
for there are so many possibilities in the employment of trees. Also 
it is possible through the medium of models to represent scenes that 
cannot be shown in any other way. Take the case of reforestation. 
Even the most carefully selected photographs or drawings cannot 
show on one single area the progressive stages of planting from the 
barren acre to mature timber. But give the model maker a series of 
well-chosen photographs from totally distinct localities, and he can 
build up the finished model so as to represent the different steps as 
occurring on the same area. The increased effectiveness of this can 
readily be seen, for the value of reforesting the idle acre is brought 
home vividly and convincingly. If the model is carefully made it 
carries a touch of reality which cannot be obtained in any other way. 
Fire protection, utilization, management of the woodlot, recreation, or 
any other phase of forestry can be effectively treated in the same 
manner. 

The secret of a good model, however, lies in the preliminary planning 
by means of photographs, charts, diagrams, and drawings just how the 
finished product ought to appear. These preliminary plans should be 
kept plastic until all possibility of a mistake has been eliminated. Then 
the data can go to the model maker. This may seem perfectly self- 
evident to many, yet it is woefully easy to slip up on some apparently 
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ininor detail, and thus mar an otherwise fine idea. One of the points 
in which a mistake is most likely to be made, and not detected until 
too late, is proportion. A striking example of a defect in this regard 
comes to mind. A large lumbering model was being shown at the 
Rochester Industrial Exposition. It was excellent except for the one 
flaw which seriously impaired the display. The model consisted of a 
series of about five blocks, each block representing a stage in lumbering. 
But the lumber mill represented in one of the blocks was so small that 
the loggers in the other blocks could have stepped over the mill with 
perfect ease, and the logs could not have been forced through the door 
with the most powerful skidder in existence. A little care in planning 
out this model beforehand would have prevented the discrepancy. If 
the mill would have been too large for the block by bringing it into 
proportion, then the whole scale of the model should have been 
reduced. It is advisable to pick out the largest thing in the model and 
base the scale on that, then there will be little danger of warped 
proportion. In the case of the model just cited the small size of the 
will produced an effect which bordered on the ludicrous, and many 
of the spectators spotted the defect with great glee. It is astonishing 
what a keen sense crowds have in discovering flaws. One buffoon, by 
a chance comment, can turn the sentiment of a multltude from serious 
contemplation to hilarious raillery. 

Another sine qua non of the model is that it be lifelike. To err in 
this regard is almost certain to call torth the brilliant remark that 
“there ain’t no such thing.” It is easy to guard against this fault by 
simply using care in selecting the data from which the model is to be 
made. The old adage, “truth is stranger than fiction,” should serve as 
a guide in dealing with fair crowds. When the truth will lead to 
bizarre or freakish results, it is much safer to use fiction. The credulity 
of the fair crowd should not be overtaxed, or the exhibit is liable to be 
classed with the faker side show. 


PHOTOGRAPHS 


The uses of photographs for exhibit purposes are so varied that 
only a few of the salient points can be mentioned here. Obviously, 
it the exhibit is to center on reforestation, only those pictures which 
bring out strongly this phase should be employed. Photographs should 
he colored if possible, and should be as large as space permits. Small 
pictures are a detriment rather than an advantage because they destroy 
the illusion of reality, and will never be anything but photographs. A 
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ee beautifully colored photograph of a white pine plantation ten 
z years old, about 12 by 14 inches in size, will impress the spectator of 
3 ‘the reality of white pine plantations much more convincingly than a 
_ little 8 by 10 picture. There might be an exception to this. Where a 
_ group of photographs is arranged on a panel in order to carry out 
some central idea illustrated by the panel itself, small pictures can be 
used effectively, but even here the larger the pictures the more realistic 
4 the display. 


_ Exhibit spaces vary so much that each one presents its own special 
em 
4 
- 


problem. Two general principles, however, may be mentioned. Where 
' the wall space permits, single iramed photographs arranged in groups 
or series have proved very effective. Where the wall requires decora- 
tion to take away barren appearance, it is better to mount the photo- 
graphs in groups on panels, each panel representing some central idea 
expressed by the photographs. The panels can then be hung on the 
wall, and a very pleasing effect obtained. If single pictures were 
' placed on such a wall, they might either be lost or their effectiveness 
~ lessened by the surrounding decoration. Grouping on panels centers 
the idea, and is frequently a means of covering up an ugly wall. 


, 
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INFORMATIVE READING MATTER 


An important phase of the forestry exhibit is conveying of technical 
information regarding the central idea of the display. The most 
common methods in use are the graphic chart, explanatory legend, pithy 
slogan, and the various forms of descriptive titles. Fair crowds gather 
for entertainment, and will ignore a mass of reading matter. Conse- 
quently what has to be said must be expressed in as few words as 
possible. At one of the smaller fairs in New York State a few years 
ago, a well-known tractor company had in front of their booth a large 
placard setting forth in laboricus sentences and monotonous prant the 
many advantages of that particular tractor over all others. Any one 
reading through the description would be thoroughly convinced that 
the tractor was the best on the market. Yet the very listing of the 
selling points by means of an over-worded placard defeated its own’ 
purpose. The writer was impressed with the display, and stood for 
over two hours with a notebook to determine the effect on the crowds. 
In the course of that time over 300 people passed the booth. About 
250 glanced at the placard and passed on; about 30 read a little, and 
gave it up; 20 read it through, and 8 stopped to ask questions. Had the 
description been shorter, more would have read it through, and still 
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more would have stopped to ask questions. The lesson to be learned 
from this is to cut down the explanatory matter to a few short, terse 
sentences which will arouse curiosity and bring forth questions. Too 
much reading matter is a detriment, for it arouses an unconscious 
antagonism in the mind of the spectator. The writer has seen two 
booths side by side; one with everything explained on nicely printed 
cards, the other with but a few short phrases. Crowds were gathered 
before the latter nearly all the time, while the former had but a few 
scattered persons. The products displayed by the two booths were 
practically the same in character. A few suggestive phrases will often 
call forth questions which give an opportunity for more lengthy 
explanation. 


ARRANGING THE EXIIIBIT 


Setting up the exhibit on the ground also presents some problems, 
but these can usually be solved by adjustment or rearrangement. The 
main thing to keep in mind is that the central idea must be impressed 
upon the spectator no matter how much or how little of the display he 
sees. This central idea should come at him from. all points like rays 
of light passing through the lens of a camera, and focus on the image, 
which is the keynote of the exhibit. If both motion and models are 
used they should be located at opposite ends of the display, for if placed 
near together one is apt to offset the effectiveness of the other. Models 
or motion should not be placed near photographs, for the similarity is 
too great, and the effectiveness of the pictures will be lost. If the 
limitations of space force the locating of models or motion near a 
wall, this wall should be used for the descriptive reading matter. Here 
the contrast is so great that one will not affect the other. It is also a 
good plan to connect the various sections of the exhibit with each other. 
By this means the association of ideas is brought into play, and the 
spectator unconsciously works out his own explanations. 

There are so many variations in the construction and planning of 
forestry exhibits that an exhaustive discussion is not possible within 
the scope of this paper. Only one type has been considered, but this 
is the most difficult of any because one is dealing with crowds made up 
of all sorts of people. Each display has its own problems which have 
to be solved as the work progresses, but the principles given are based 
on a close study of the psychology of fair crowds, and may serve to 


prevent others from slipping into the pitfalls which the writer has 
discovered to his sorrow. 
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4 REVELATION IN FOREST MAPPING 
By Aten H. Hopcson 
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U. S. Forest Service 


_ The logging industry, until recent years, has paid little attention to 
+ planning out graphically the activities of its woods operation far in 
-advance. Large sums of money have, for this reason, been wasted 
_ through lack of foresight. This condition still prevails among the less 
2 progressive companies. It is caused by a number of factors, principal 
among which are: 
(1) The slow transformation of the logging HS from easy 
_ logging chances, low stumpage values, and small operating costs to the 
opposite conditions, and to the lack of appreciation of the advantages of 
prone ahead. 
(2) The shifting personnel of administrative officers in the woods 
z ptr of the operation, due mainly to pressure from above. Any man 
makes good with such a company just so long as he creates large 
- returns on the investment. Field superintendents and logging foremen 
realize this, and go after the “cream,” or easy logging chances, get the 
logs out in a hurry at low cost, and then quit; the more difficult and 
: costly chances are left for their successors. In other cases, when one 
4 of these officers fails to make good, he covers up his failure by laying 
A the blame on a subordinate and by “firing” him, thus cleaning the slate 
i 
- 
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_ for a fresh start. This policy is sometimes followed from the direc- 
tors down. ‘The directors satisfy the creditors or stockholders by dis- _ 
charging the general manager. The trouble is often due to difficult 
logging chances not appreciated by creditors and higher-ups as they 
' have no means of knowing conditions on the ground. 
(3) The constant demand for quick returns and the meeting of 
obligations, rendering it difficult for a management to go to the expense 
_ of making a working-plan map on which to work out the entire opera- 
tion for years in advance, a method which would result in an ultimate 
saving in dollars and cents. 
The above conditions are now the exception rather than the rule, 
and most logging companies prepare plans for years in advance, based 
683 


684 JOURNAL OF FORESTRY 


on good topographic maps. It is now a regular part of the professional i 


timber cruiser’s work to prepare good topographic maps as a supplement 
to the cruise. His clients demand the maps and are willing to pay a 
high price for them. Many ef these maps are excellent examples of 
workmanship and accuracy. Some companies have themselves under- 
taken the topographic mapping of their holdings at great expense. It 
has, however, been left to a company, rich in experience through oper- 
ating in various parts of the United States but new to the logging field 
of the forests in the Northwest, to set the pace toward developing a 
graphic plan whereby everything pertaining to the operation can be seen 
at a glance. From this, detailed plans for the entire future of the 


A portion of the great relief map. This photograph represents about one-third 
of the map. The map is greatly foreshortened in the picture. 


project can be worked out years in advance by creditors, directors, admin- 
istrative officers, and officials at the woods end of the game. It gives all 


a common understanding of conditions and results, makes it possible 
to place the entire undertaking on a sound business as well as scientific 
basis. 


The writer refers to the very large relief map recently completed by 


the Long-Bell Lumber Company, of Kansas City, Missouri, which 


shows the company’s holdings in southwestern Washington, and which 
cost $200,000 to create. These holdings are in Townships 9, 10, 11, 
and 12 North, Ranges 2, 3, and 4 West, Willamette Meridian, and lie 
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- within Lewis and Cowlitz Counties. During the year 1920 a 10 per 


cent cruise of the timber on this tract was made, at which time the 
cruisers secured field data and prepared a topographic map, similar to 
the maps made by the Forest Service in connection with intensive tim- 
ber reconnaissance. This map was based on aneroid barometer readings 
taken along the cruise strips, eight of which were run across each sec- 


tion. The map was prepared on a scale of 4 inches to one mile, and 


the topography was represented by a contour interval of 50 feet. After 


“the Long-Bell people took possession and began to plan the logging of 


this body of timber, their directors decided that the cruiser’s map was 
not good.enough to meet their requirements. At this point the com- 
pany’s chief engineer, Wesley Vandercook, conteived the idea of making 
a relief map of the holdings, which would represent everything, in a 
manner that anyone would be able to see. The plan met with general 
approval, and it was decided to construct a relief map on a vertical 
and horizontal scale of 200 feet to one inch (approximately 26 inches 
equal to one mile), and to show topographic detail with a contour 
interval of 10 feet. It was also decided to show the volume of timber, 
logged-off areas, and old burns, on the finished map, by color, !etter 
and number symbols. 

In accordance with the above decision, the survey for collecting the 
necessary field data was started in May, 1921. The first parties sent 
to the field laid ott the control. First, ali General Land Office section 
lines were retraced. The instruments used were staff compasses and 
steel tapes, except where local attraction was noted, in which cases 
transits were used instead of compasses. As the survey progressed, 
strip or station stakes were set every 188.6 feet, on all four sides of 
each section (27 stations per mile). The section lines were all reblazed 
and swamped out, and the section corners were remarked so they could 
be easily identified. After the section lines were retraced in this man- 
ner, second parties followed with Y-levels and established the true eleva- 
tion at every station, marking the elevations on station stakes. 

Compass parties next started at the station stakes, on the section lines, 
and ran strips across the sections, in one direction. Staff compasses 
and steel tapes were used, and on these lines station stakes were set 
every 100 feet. ‘Twenty-seven of these strips were run across each 
section, and closed in on the opposite side, after which the lines were 
retraced by parties carrying the elevation with Abney hand levels, 
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graduated to degrees. The elevation was marked on every 100-foot 
station stake. As the Abney hand level parties progressed, so called 
“topographic lines” were run at right angles, from each 100-foot station 
stake, for 94.3 feet (one on each side of the strip line). Plus or minus 
elevations were carried by Abney hand level. This work resulted in — 
having each section checker-boarded with rectangles 188.6 by 100 feet, 
on all four sides of which true elevations were determined. As the 
level work progressed, a tree count was also made of all merchantable 


trees within squares approximately 200 feet on each side. 

No topographic sketching was done in the field by any of these par- 
ties, but full notes were kept in note books. The note books were given 
to camp draftsmen, who platted on drawing paper all lines, stations, 
elevations, drainage, culture and tree counts, and, with pencil, drew in 
the contours on a 10-foot interval. The scale of this map was 200 feet 
per inch, and the section was used asa unit. After contours, drainage, 
etc., were found to check perfectly, the map was inked. As soon as 
the section unit maps were completed, they were sent into the office 
at Longview, Washington, where tracings of the contours only were 
made on sheets of thin vellum tracing paper, after which the preparation 
of the relief map was started. 

Sheets of cardboard, .20 of an inch thick (which on the State equaled 
10 feet of elevation) were used as base material. A piece of cardboard 
was laid flat, and a sheet of carbon paper was spread over it. The 
vellum paper tracing of contours was laid over the carbon paper and 
the contour representing the lowest elevation, on the unit, was traced 
with a sharp pencil so that its outline was carboned onto the cardboard. 
The marked cardboard was then cut along the carboned contour line by 
a Colby Universal Cutter, a machine operating on the principle of a 
sewing machine except.that, instead of a needle, a small chisel was 
used. Four of these machines were used. (As these machines could 
cut through three sheets of cardboard as easily as through one, two 
blank sheets were placed under the marked one, and triplicate copies 
were cut out.) The sheet of cardboard thus cut out was then glued 
and tacked down to a wooden base, about three-quarters of an inch 
thick, made of several thin layers of white pine with the grain of the 
wood in each layer running in an opposite direction from that of the 
| 
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layer next to it. This was to eliminate expansion and contraction. The 
same process was then repeated for the second lowest contour, it being 
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_- tacked and glued to the first sheet of cardboard laid down—and so on 
up until the form of the relief map was completed by finally gluing 


down the piece of cardboard representing the highest contour. The 
highest elevation on the map is about 3,500 feet, which would be repre- 
sented in thickness on the map by 350 sheets of .20 inch cardboard. 
In some cases, however, in order to save cardboard and weight, the 
interior of high units was built up with slabs of light wood or by 
leaving hollow places. Great care was taken, of course, in centering 


-the sheets of cardboard so that the contours on the relief map took the 
_ correct relative position to each other when glued down. 


After a sectional unit was built up in this way, a light layer of white 
plaster of Paris was painted on the surface to color the whole map 
white, and to smooth out the step effect. Care was taken not to cover 
the upper outside edges of the cardboard sheets. These edges were 
allowed to show through just enough to represent the contour line 
clearly. When the plaster of Paris was dry, the streams, lakes, 
marshes, swamps, and springs were drawn on with blue ink, using the 
original contour map as a guide. In the same way, with black ink, all 
cultural features, such as section lines and numbers, roads, trails, rail- 
roads, houses, and fences, were added. Finally, the timber types and 
volume of timber were indicated with colored washes, using the tree 
counts and original cruises of each 40-acre tract as the source of in- 
formation. Logged-off land was represented by yellow, burned areas 
by red, while the timbered areas were represented by different shades 
of blue—the darkest blue shades representing the heaviest stands of 
timber. Number and letter symbols representing data regarding 
volume and character of timber were also added. 

When four adjoining sectional units were completed in this manner, 
they were placed together on the top of a specially constructed table, 
the top of which, or any corner of it, could be raised or lowered by 
jack screws, which supported each corner, and assisted in matching 
units. The under structure of the table consisted of four legs, braced 
together and provided with castors so that the unit of four sections 
could be easily moved. ‘This arrangement was carried out so that 
the interior units of the map could be studied at close range by moving 
the outer units away. When all the units are asembled, the map 
represents the entire holdings. When assembled, the map is over 
fifty feet long, and about thirty feet wide. It must be seen to be fully 
appreciated. 
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The accuracy of the map has been checked, by comparing CrOSS © 
sections taken from it with cross sections accurately surveyed with 


precise instruments and methods on the ground. When plotted 
together, the results were practically duplications. 

The field survey was started in May, 1921, and was completed in 
November of the same year. The building of the relief map was begun 
in September, 1921, and was finished in February, 1922. 


Field Work Costs 
Per SEcTION oF 640 ACRES 


Control— m4 
Section exterior compass and transit lines..... Petey on eo Se $ 53.80 
Blazing exterior section lines and setting station posts.............. 44.05° 
Y-level lines and marking elevations on stations...................-. _ 48.16 
Total™ (23) (cents. == per *AChe))is 55 <r tease mises ie aera ee eee $146.01 
Detail— : ; 
Interior, or strip, compass lines and setting station posts.......... $292.09 
Carrying elevations by Abney hand level across strips............- 131.00 
“Topographic lines’”—Short lines run at right angles to ae strip every 
100 ‘feet (one -onseach side. of stuip, line) =...) ee soe eee 161.00 
Total :(90. cents. |= pertacte) a. caee «2 we tas 3 ois areas ae $584.09 
Office Work 
Drafting the original contour map from field notes............... $ 45.00 


Drafting and constructing relief map (one copy only; three copies 
were made, and if total cost were computed, this figure would be 
mualtiplied by three” or ‘Gla o.oo tn es etiaciupue are ote Sele eee 38.00 


Under structures ($10 per table holding 4 sections)................ 2.50 
‘Metal: (13° centS per. acre) sons. wcc eon none eee $ 85.50 

Summary of Cost 
Biel de  WOr ke wee cies ese. sis s.0ns 0 cerer ate yacegatal rece APae ERC $730.00 
Office ‘workwcscels.« cock ekun oo kee ete ee Oe eee 85.50 
Total ($1274) per acre)/ncn.5 sous eee eee eee $851.50 


Notr.—By request, the acreage owned by the company has been concealed. No 
combination of the above cost data will lead the reader to a true result in this 
detail, as a portion of the lands mapped belong to other interests. 

The total cost of the survey and relief map was in the neighborhood 
of $200,000, which was expended entirely for topographic mapping and 
compilation. No cruise was paid for out of this sum. 

The original relief map is kept in the company’s office at Longview, 
Washington, in a very large room supplied with skylights. A second 
copy is now being made in units to send into the logging camps where 
it can be used on the ground. A third copy is to be made for the 
company’s main office at Kansas City, Missouri. 


; 
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It is understood that the directors and management of the company 
are highly pleased. with the work, and feel that the map is justifying 
the cost of the undertaking every day, by providing a means for 
graphically planning out the operation ahead and in detail. This is 
being done, not only by the higher officials of the company, but by 
_ the men in the woods, both engineers and loggers. Proposed logging 
railroads, roads, trails, bridges, camps, donkey setups, fire-lookout 
; points, and even spar trees are indicated on the map with colored 
headed pins and connecting threads before the work is started on the 
- ground. Mr. Vandercook said: “Without the map errors in judgment 
_ would be easily made, which would be difficult to check up until aiter 
it was too late. One small mistake in constructing a railroad, which 
later would have to be torn up, would pay for this map several 
times over.” 

It is the writer’s belief that this is an expansion and further develop- 

' ment in the general movement among progressive loggers toward 

more systematic methods of planning their operations for years in 
advance from graphic data. The old days of easy logging chances, 
when stumpage could be felled into the rafting streams, is gone. 

~ Small errors in judgment, under present costly logging conditions, may 
run into thousands of dollars, while a few cents per thousand board 
feet, saved through foresight, may mean the very existence of the 
operator. 

It is recognized that the hardest and most difficult logging chances 
of all are found within the National Forests. On these areas the 
legging industry, as we know it today, will make its last stand. The 
yalue of stumpage will then be no iower than it is now, the cost of 
operating will be much greater. Mistakes in judgment will then be 
more costly than they are now. Careful planning ahead will undoubt- 
edly save large sums for the operator, the Government, and the people, 
who in the last analysis will have to foot the bill of costly blunders by 
paying more for their lumber. The key to foresight in the management 

. and utilization of any forest may be found in good topographic maps, 
and through this medium will the public interests be best served in 
planning ahead for the sale and logging of the nationally owned timber. 


After preparing the above article, the author wrote a letter to Mr. 
Vandercook asking a few specific questions regarding the relief map. 
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As these questions will probably occur to the readers of the article, 


they are repeated here together with Mr. Vandercook’s replies: 

Question What were the underlying principles which prompted the 
Long-Bell Lumber Company t6 enter into this project? 

Answer.—We realized in riding over the country, following the 
trails on horseback, the impossibility of planning even approximately 
our logging operations without having exact knowledge as to the 
topography of the country, and decided that the very first thing to 
do before attempting to make any plans would be to find out exactly 
what we have. 

The building of this map in relief enables us to visualize more 
exactly the topography of the country, to see at a glance the possible 
routes, and to work out more carefully the details of the logging oper- 
ations, locating the spurs for the logging sets and cutting lines more 
exactly by being able to actually set up a spar tree one inch in height 


‘ and with a thread from the top see just how this line will look when 


spread over the area of the tract to be pulled to the spar tree. This 
careful planning eliminates the danger of expensive mistakes, having 
to back out of a country after starting logging in order to go around 
some other way, and enabling us to plan more carefully from the 
beginning the entire logging operation before the first tree is cut. 

By building the map in relief and shading on same the timber stand 
showing the density we eliminate the technicalities which appear to 
the laymen to be almost impossible to decipher when looking at the 
lines on the ordinary contour map, and place our entire survey at the 
disposal of our logging superintedents, who being practical men can 
inore easily visualize and plan work on the relief map than on the 
contour map. ‘This naturally brings about the closer co-operation 
between the engineering department and logging department, and this 
results in considerable saving on account of getting the maximum 
efficiency from. both the technical and practical men and solves the 
problem of how it is possible to get these men to work together at all 
times and know all conditions pertaining to the logging operation. 

Confidence is created by working up our timber holdings in this 
manner is worthy of consideration since our management can be 
shown just what our plans are and approve in a few minutes from 
observation on this map operating plans which would otherwise be 
far from clear to them. In the ordering of equipment, not only 
engines, but also logging equipment it is of great value since we can 
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manner that is plain to every one concerned, knowing before we get 


our equipment just what use it will be put to and how it will be moved 


? from one point to another, materially assists us in placing these orders 
and getting the right equipment to the job. 


‘One of the greatest, if not the greatest, problems in all sawmill 


_and logging operations is the financing of same, and the knowledge 


of not only our management, but all concerned that we know exactly 


what we are doing, can do and will do next year and years hence, 
- creates a confidence which could not otherwise be secured, since we 


can show exactly how we operate at the present time and by referring 
to our books the cost and then at the same time explain future 
operation, and why they will be cheaper or necessarily more expensive. 
and as we go on, show that our conclusions are always correctly drawn, 
there is a confidence created there that will, we believe, materially 
aid in the handling of logging operation, since it is generally known 
that in the past logging companies have not always carried through 
their logging operations as successfully as they thought was possible 
due to unforeseen difficulties which while mapped were not always 
clearly understood by all concerned. 

It is unnecessary to state the value of this map to the engineering 
department not only in making our locations and planning our logging 
operations, but in figuring out our seasonal work, planning in such a 
manner as to do the work in the higher altitudes in the dry months 
and dropping down to the lower altitude when forced out by the 
snow, but even such a small detail as knowing what size opening to 
put in at creek crossings or draw, by measuring almost as quickly as 
one can tell it, the drainage area and fall of any stream crossed, 1s 
worth much to the engineering department. 

In other words, the reason for building up this map in relief is to 
get not only the most efficient and cheapest work possible, but more 
than that the co-operation of all concerned on this, the most difficult 
part of the lumber manufacturing operation. 

Question—In retracing the General Land Office survey lines did 
your men find many errors in the original work? If so, what means 
were taken to correct these errors? 

Answer.—We hiad all of the General Land Office surveys to guide 
us in retracing land lines. running land line as straight as possible 
from the corner to the quarter corner of a section where quarter corner 
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was made, recording the correct bearing and distance and proceeding 
to the next in the same manner. This outside line was run very care- 
fully and we allowed an error not to exceed 24 feet in the closing. 
if section did not close by 24. feet, it was run over. We found the 
north and south lines fairly straight, but vary considerably from the 
east and west lines as you probably noticed from looking over our map, 
some of the sections being very irregular in shape, and was not made 
from government notes. Transits were used only for running base 
lines and where magnetic attraction affected needles. 

Question—After your experience in this subject, if you had a 
similar project to put through, would you utilize the same methods or 
are there other methods that you would use, to Jower the cost? 

Answer.—After completion of this work, I do not see any way 
that the field work, office work and map building could be materially 
changed in order to cheapen or better it. My only thought, if starting 
another job of similar nature, would be to make, if possible, a more 
careful survey and do the work a little better, although we feel that 
in no place are we off enough to be noticeable in any railroad project 
or logging operation. We have been criticised by some of our logging 
engineers on account of being too accurate with the work, feeling that 
the expense of so doing was excessive. As stated, however, my 
thought after completing the job is that if starting another, I would 
be a still greater crank for accuracy. 

Question.—Are there other men besides yourself who should receive 
credit for this undertaking? 

Answer.—J. D. Kosht has been with us from the start, handling the 
drafting work in a very efficient manner, and deserves considerable 
credit for the surveying of our timber tracts and making of the maps. 

The man responsible for the actual building of our relief map is 
C. M. Thomas, who is still with us as sanitary engineer. Mr. Thomas 
built the first section, tried out many different systems before arriving 
at the right solution and after deciding how it was to be done, went 
through the job with practically no changes. 
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SOME RESULTS OF DEMONSTRATIONS OF CLEANING 
AND THINNING IN FARM WOODS}? 


By W. M. BAKER 


Associate State Forester of New Jersey 


There is an old saying that “actions speak louder than words.” 


_ It seems to me that this is especially true in presenting forestry facts 


4 
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to the public, for it takes a good many words—either spoken or 


-written—to put over the same idea that a practical forestry demon- 
stration drives home with one punch. 

Since I am going to discuss some results of forestry demonstra- 
tions in New Jersey, a few words will suffice to show that, while the 
State is not as large as some of her neighbors, the forest conditions and 
the forestry problems are not unlike those of other states in this region. 
We have nearly a million acres of mixed hardwood forests in the 


northern half of the State and in the Delaware Valley, while on the 


sandy coastal plain of South Jersey are found 1% million acres of 
coniferous forest—pitch and shortleaf pine and southern white cedar. 
We have large, privately owned timbered tracts of many thousand acres 
each, upon some of which the successful practice of forestry by private 
interests is now an accomplished fact. We have approximately a half 
million acres of farm woodlots. We have wild, backward regions 
where proper forest and community development go hand in hand, and 
can be best achieved through State ownership. We are now working 
to extend our 17,000 acres of State Forests to include such sections of 
the State. 

Our soils and our climate are suited for timber growth; nowhere are 
there better transportation facilities or marketing conditions. The 
attitude of our public is favorable to forestry, and timber owners are 
ready and waiting to be shown that they can successfully practice what 
we preach. 

Our problems can also be stated briefly. We must achieve adequate 
forest protection through fire control, so that the risk of growing timber 
may be reduced to a reasonable minimum. Since forest-fire control 


1Read at the Forestry Extension Conference at New Haven, Conn., February 
21-24, 1923. 
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depends greatly upon public support, upon the cooperation of wood- 
land owners, and. upon the good-will of all persons who go into the 
woods, we must win this support and cooperation by proving con- 
vincingly that the protection.of forests from fire is worth while. 

We must make our woodlands more productive, we must put our 
idle and waste lands to work growing trees, and we must provide for 
the best utilization of the trees we grow. We foresters know that all 
this is absolutely necessary for the public welfare, and that it can be 
made a sound business proposition when measured by the dollar sign. 
But a mere assertion that this is so doesn’t carry much weight with 
practical business men—they must be shown. Forestry already has 
the sentimental support of the public, but this is not enough. To the 
support of conservationists, outdoor enthusiasts and nature lovers we 
must give due credit for past progress in forestry, but unfortunately 
this sort of backing doesn’t put out enough fires, nor does it grow 
enough timber. It merely paves the way, over which we must travel, 
to accomplish these things. From now on I believe that the progress 
of both public and private forestry will be measured largely by the 
success we have in convincing the woodland owner, the wood user and 
the business man that timber growing, marketing and utilization is a 
practical and attractive business proposition. We must prove this so 
convincingly that public forestry projects will be given adequate sup- 
port, and we must sell the idea so attractively that private owners will 
put their woods to work—not for setimental reasons, but because it 
will pay them to do so. , 

In New Jersey most of the woodlands are immature second growth, 
usually in a rather run-down condition. ‘The first step in management 
is complete fire protection and the second, an improvement cutting. 
Foresters recognize that cleanings, thinnings, and improvement cut- 
tings are well worth while, even though the sale of the trees removed 
no more than pays for the cost of the work. But we have found that 
promises of increased growth and future profits don’t mean much to 
the average woodland owner, unless he can also see some practical 
benefits now. If he makes an improvement cutting and then is unable 
to sell the products at a profit, he has a reasonable doubt as to the 
probable success of his future undertakings. But if forestry methods 
pay him now for his time and work, then the promise of increased 
production and future profits is a great additional incentive. We be- 
lieve that the extension worker who tells an owner why and how his 
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Rinber should be cut, but who does not give him the necessary practical 
aid in marketing the products, not only fails to make a forestry convert, 
but in the long run does more harm than good. 

In New Jersey we have found that the most convincing way to sell 
forestry is to demonstrate the work we advocate. The results speak 
for themselves. A man can argue against theory, he can doubt prom- 
ises, but he can’t dispute facts. To say “This has been done” is far 
more convincing than “It is possible to do this if and when—.” 


g Whenever we receive a request for assistance our foresters aid wood- 
_ land owners as far as possible by advice and recommendations right on 


_ the location and conditions make it feasible to establish forestry demon-. 


the ground, but we are particularly on the lookout for projects where 


strations. The ideal site for a demonstration is one where average 


- woodlands needing improvement are found bordering a well-traveled 


public road. Under such conditions our foresters go with the owner 


_ into the woods and mark the trees for removal. If the owner is not 
able to do his own cutting, we put him in touch with a man who can 


do it for him properly. If this operator does not buy the stumpage, 
we inform the owner of the best markets for his products. We show 
him how to dispose of his brush and slash, and how to provide for 
adequate protection from fire. When all the work is finished we erect 
signs fronting on the road, telling what was done, why and how, and 


_what the beneficial results were. We tell the story in considerable 


detail, using small lettering on a sign 4 to 6 feet high and 6 to 10 feet 
long. Then to attract the attention of passers-by as well as to reach 
those who won’t stop to read, we erect a long, narrow sign at the edge 
of, and at right angles to the road, with some such wording as 
“Practical Forestry” or “Forestry Demonstration,” and a hand or an 
arrow pointing in toward the improved woods. ‘his sign is lettered 
the same on both sides in letters about a foot high, and it gets every- 
body coming or going. An automobile can speed past at 30 miles an 
hour, yet its occupants can hardly fail to get the idea that forestry 
means a thrifty, well-cared-for piece of woods. Those who are inter- 
ested stop, read and learn. 

In localities where demonstrations have been started we have found 
an increased local interest in forestry, and, benefiting by the practical 
lesson they have learned, many owners have followed the example of 


woodlot improvement. 
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Some of these demonstrations have great value to us as studies and 
experiments, others are valuable solely for the purpose of showing the 
public that improved forests mean faster and better growth, attractive 
profits now, increasing future values, and reduced fire hazard. Because 
of their location some of these demonstrations have direct educational 
value—others are less favorably located, and the results must be passed 
on in written records. Some are on private lands, others on State 
forests. A brief description of a few typical New Jersey demonstra- 
tions will explain the variety of results we have so far been able to 
obtain—convincing proof for the public, verified theory, and useful 
information for ourselves. Here are the stories they tell: 

1. The best offer a Middlesex County farmer could get from lum- 
bermen was $25 per acre stumpage for his 30-acre woodlot of young 
nixed hardwoods. Instead of accepting this, he consulted the State 
Forester, improved his woods by removing only crowding and inferior 
growth, made a net profit of $35 per acre, and had left a stand of 
thrifty young timber which he valued at $15 per acre, instead of stump 
land to detract from the value of his farm. 

The owner of 90 acres of mixed hardwoods in Morris County made 
a similar improvement cutting at a net profit of $45 per acre. 

2. On the 20-acre State demonstration woodlot of mixed pine and 
hardwoods at Mt. Laurel, Burlington County, an improvement cutting 
in the 40-year-old stand ten vears ago yielded a net profit of $15 per 
acre, and since that time the improved stand has been increasing at a 
rate of more than one cord per acre per year. Records carefully kept 
indicate that at 60 years of age, 10 years hence, we will have a yield of 
about 20,000 board feet of excellent saw timber per acre, whereas if no 
improvement cutting had been made, less than 15,000 board feet of 
rather inferior timber would have resulted. 

3. A crowded stand of 35-year old white cedar in Atlantic County 
was profitably thinned, the inferior and suppressed trees yielding 400 
rustic furniture poles and 1200 bean poles, sold at a net profit of $35 
per acre. A full stand of 1500 trees per acre up to 10 inches 
diameter was left for further growth. By way of contrast a badly 
crowded 65-year old stand of cedar contained over 8,000 trees per acre. 
The largest trees were only 4 inches in diameter, and most of the trees 
were 3 inches or less. This clearly demonstrates the harm of continued 
crowding and the value of early thinnings. 
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24. An improvement cutting in a less crowded 60-year old cedar 
stand on the Bass River State Forest in Burlington County yielded a 


-net profit of $62.50 per acre, and a full stand of thrifty timber was left. 


Before their eyes were opened by this profitable improvement cutting, 
most of the local residents were of the opinion that it would cost more 
to get the trees out than they were worth. 

5. An improvement cutting just completed on the State’s 40-acre 
demonstration woodlot in Ocean County yields a variety of interesting 


results. A portion of this tract fronting on a well-traveled improved 


‘road consists of a crowded stand of 50-year old shortleaf pine. Seven 


years ago the entire area was purchased by the State at an average cost 


of $20 per acre. A cutting which removed only suppressed, crowded, 


and inferior trees netted us a profit of about $40 per acre, less than 40 


per cent of the volume of the stand was cut, and a full stand of thrifty, 


_ valuable timber was left as a demonstration of improved woods. We 


received a stumpage price of $15 per thousand board feet (actual mill 
cut) for sawlogs down to 6 inches at the small end, and $4 per cord 


_ for box-board logs down to 4 inches in diameter. Brush disposal was 


accomplished by making tops, limbs and small trees into cordwood and 
charcoal. The operator’s wife and children picked up most of the 
small limbs and twigs over a portion of the area, for kindling wood. 
Utilization may be said to be complete, although as yet the pine needles 
are a complete loss. 

We have erected the usual signs on this area, calling attention to the 


| profits of the work, the thrifty stand of timber left, and the reduced 


fire hazard due to disposal of brush and slash. Future growth measure- 
ments of the improved stand and of unimproved check plots will yield 
further valuable and convincing information. 

As the trees were cut, stem analysis figures were obtained for volume 
tables and growth tables. ‘The logs were taken to a nearby mill, scaled 
by the Scribner scale, and then the actual mill cut of each was recorded. 
This yields valuable data for comparison, and the sort of information 
we must have when dealing with sawmill operators and lumbermen. 
To get anywhere with practical woodsmen we must be able to speak 
their language, and a few new facts of value or interest to them act 
as a good chaser for the theories we ask them to swallow. 

A combined demonstration and experimental thinning is now nearing 
completion in a 20-acre mixed hardwood woodlot owned by a com- 
munity church of a small village in central New Jersey. It is really a 


698 JOURNAL OF FORESTRY 


community forest, and everyone is interested in the project. The 
27-year old woods are growing thriftily on good soil, too rocky for 
agriculture, but the trees are becoming badly crowded, and need thin-. 
ning. The average acre contains 710 trees from 2 to 12 inches d.b.h., 
with the average volume of 23 cords per acre. On the area so far 
thinned, the following has been the yield per acre: Four cords of 
4-foot cordwood; 4 cords of poles for.stove wood; approximately 100 
oak and chestnut fence posts; and 125 bean poles. At prevailing local 


_ prices (this woodlot is located at the edge of the village and is easy of 


access) the 4-foot wood is worth $9 per cord on the ground, the pole 
wood about $7, the posts 25 cents each, and the bean poles 3 cents each. 
The labor required to cut these products amounted to one man’s time 
for 90 hours, at the prevailing’ rate of 40 cents per hour, or $36. The 
products are worth $93, leaving a net profit of $57 per acre for thin- 
ning 27-year old mixed hardwoods. Do you imagine this demonstra- 
tion has sold forestry to this community? 

In closing, I want to give you one example of the sort of cooperation 
we like in our extension work. A municipal water department in 
North Jersey owns a watershed of about 2000 acres, three-fourths of 
which is now wooded, and the remainder should be. After considerable 
effort we finally persuaded the engineer in charge to let us start some 
demonstrations in planting and woodland improvement to prove that 
we knew what we were talking about. These demonstrations turned 
out so favorably that we were able to say to the Water Department 
Commission: “Your engineer has followed our advice in trying out 
these experiments, and here are the results in dollars of profit. You 
can do the same thing over your entire area. Will you?’. ‘They would. 
Demonstrations of results accomplished sold forestry to them. We now 
tell them what to do, and they are ready to do it. They are now 
planting up their idle fields at the rate of about 50 acres a year. They 
have started a systematic improvement cutting which will gradually 
cover the entire area, and they are realizing good profits for their efforts. 
We have attractive forestry demonstrations on all of the highways — 
through the watershed. The figures, facts, and results of all their 
work are ours for the asking. Every resident in the community learns 
of the work that is being done, for notices of forest products for sale 
are sent out with the water bills. Boy scout troops of the community 
have been given a 40-acre permanent camp site within the tract, and 
by cooperating with the Scout Commissioner and the Water Depart- 
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SIGNIFICANCE OF A 255-YEAR AGE, CLASS IN AN 
EASTERN KENTUCKY FOREST 


eg a 


By FERDINAND W. HAAsIS 


Assistant Silviculturist, Appalachian Forest Experiment Station U. S. Forest 


Service 


While working on stem analysis measurements in southeastern Ken- 
tucky (Letcher County) in 1915 and 1916 in many-aged virgin hard- 
wood stands, it was noticed by the writer that the stump age classes 
were fairly uniformly distributed up to about 250 to 255 years, after 
which there was an abrupt falling off, though a few trees were found 
up to more than a hundred years older (Table 1). It seemed as 
though these trees had started mainly at about the same time (1660- 
1665), their parents being those few older trees, scattered individuals 
relict after some far-reaching catastrophe. This peculiar relation 
naturally aroused speculation as to the cause, and while we are hardly 
in a position to say definitely just what the nature of this may have 
been, it is worth while to consider some of the factors bearing on 
the case. 

Decay is one of the most common causes of the death of old trees 
and at once suggests itself as a possible explanation of the observed 
phenomenon. Theoretically, however, we would expect a more gradual 
falling off if this were the responsible factor. As a matter of fact 
decay was not common in the stands studied. 

The historical data for this region are scanty. Arthur states that 
the first Anglo-Saxons arrived here not before 1747.1 According 
to Howe, it was probably known ten years earlier.2 The Indians of 
the Six Nations conquered the region about 1672-85, though they did 
not make it their home, the territory being used for hunting grounds 
by Cherokees, Shawnees, and Six Nations. Plummer, in his bulletin 
on forest fires, notes a “great drought” in the “Middle States” in 1662.4 


* Arthur, T. S. History of Kentucky. 1852. 
* Howe, H. Historical Collections of Virginia. 1845. 


“Summers, L. P. History of Southwest Virginia, 1746-1786. Washington 
Soa. 1777-1870. 1903. 


*Plummer, F. G. Forest Fires. U. S. D. A. Forest Service Bul. 117. 1912. 
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TABLE 1.—Distributon by Age Classes of 198 Trees Between 241 and 390 Years 
Old, Studied in Letcher County, Kentucky, in 1915 and 1916. 
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This is the first drought recorded for the United States. For Europe, 
no droughts are recorded between 1305 and 1705, though Huntington 
has shown that there is a general correspondence between Eurasia and 
America in the matter of periods of drought and of abundant rainfall.’ 

Assuming that the term “Middle States” can be considered to include 
eastern Kentucky, this note for 1662 is highly significant. The trees 
have kept a record in their own wood that it was about then (between 
1660 and 1665) that many of them started. 
a drought in 1662 suggests that an unusually dry period was associated 


The fact that there was 


* Huntington, E. The Fluctuating Climate of North America. 
Smiths. Instn., p. 412. 1912. 
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with extensive fires which might very well have destroyed the greater 
part of the forest cover. The trees of the present study, then, would 
constitute a second-growth stand following the burn. Most of these 
trees were white oak and chestnut oak and were found growing chiefly 
on the drier sites, the ridges and south slopes. It would be common 
enough to find in these places small areas with so little ground cover, 
brush and litter, because of exceptionally rocky soil, for instance, that — 
a fire could not run close enough to some of the trees to do them 
any great harm. The moister coves would, in the course of any dry 
period, be invaded by fire later than the slopes and ridges. Few trees 
were observed on this site, although some of those found here were 
among the oldest studied. The chestnut oaks and white oaks are less 
common in the coves and the yellow poplar, the big tree of such situa- 
tions, had, for the most part, then taken out so long before that no 
ages were determinable. Two white oaks in coves (cut in 1915) were 


"324 and 378 years old, respectively. The oldest tree found was a 


390-year old chestnut oak on a dry ridge top. Unfortunately, it was 
impracticable to obtain data on the relative locations of the individual 
trees or on the soil and slope factors influencing them. 

In some cases growth measurements were made, while in others 
only ages were determined. The oldest chestnut oak falls in the latter 
category. Measurements are available for 106 old trees as follows: 
White oak, 51; chestnut oak, 55. These measurements were taken 
on the stumps, records being made of the width of each decade along 
average radii. The figures were plotted on cross-section paper and 
comparisons made with some curves given by Huntington in his 
analysis of the climatic factor in America.® His graphs, based on 
Forest Service measurements of 107 yellow poplars in West Virginia 
and 728 white oaks in West Virginia, Kentucky, and Tennessee, cover 
the period from about 1590 to 1890. 

The two sets of curves were found to possess certain similarities. 
In general, both have high points just prior to the year 1800 and also 
just before 1700. Again, there is a suggestion of a rise just before 
1600. For the decade 1641-50 Huntington’s curves are based on 60 
white oaks and 30 yellow poplars, for 1651-60 on 82 white oaks and 
38 yellow poplars. For these periods the writer had only 27 trees as 
follows: 1641-50, 6 white oaks, 2 chestnut oaks; 1651-60, 10 white 


* Huntington, E. The Climatic Factor as Illustrated in Arid A 
Instn. Wash, Pub. 192, p. 133. 1914. ee 
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oaks, 9 chestnut oaks. The curves constructed from all these figures, 
however, show a greater growth for 1651-60 than for 1641-50. How- 
ever, a large number of young trees coming-in at this time would tend 
to raise the figures in this way. On the other hand the combined 
figures for two old white oaks in coves show a Steady increase from 
the decade ending in 1650 to that ending in 1680, the latter growth 
“figure being just double that of the former. ‘These two trees were, 
_ respectively, 60 and 114 years old in 1650. 
_ Since all these figures are based on decade meastirements and not 
on measurements of growth for individual years none of the graphs 
could be expected definitely to show the effects of one year of drought. 
‘The graphs do suggest, however, that there was a pronounced period 
of unfavorable conditions somewhere between 1640 and 1660 after 
_which the tree growth was for the most part considerably accelerated 
for a decade or two. Whether this unfavorable period consisted of 
a series of moderately dry years during which fires were frequent or 
whether it was dn unusually wet or unusually cold time we cannot 
say. Perhaps the conditions were exceptionally favorable for the 
development of parasitic insects or fungi. It is notable that the two 
white oaks in the coves showed almost their slowest growth for the 
decade 1641-50, the minimum being in 1561-70. 
To sum up, it appears from the somewhat scanty growth data that 
there was a definite period of slow growth between 1640 and 1660 
possibly extending a year or two beyond 1660. A pronounced drought 
has been recorded as occurring in 1662 in a region probably including 
that under consideration. The locality studied was probably inhabited 
chiefly or wholly by Indians at that time. Of 198 trees between the 
ages of 241 and 390 years cut in the course of logging operations, 
162 (82 per cent) were found to have been in 1915 between the ages 
of 241 and 255. That is to say, most of the trees in this particular 
locality had started after the year 1660. Apparently the conditions 
which reduced the rate of growth of these older trees were also 
‘responsible, directly or indirectly, for the death of many of their 
associates in the stand. The situations of the oldest trees studied sug- 
gests that extensive fires caused the elimination oi a great part of the 
‘forest stand. The available evidence does not, however, conclusively 
exclude insects; fungi or some other adverse factor as the direct cause 
of the apparent extensive thinning perhaps amounting almost to 
extermination. Huntington’s figures do not show the same abrupt 
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1681-1690 
1671-1680 
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1631-1640 © 


1621-1630 
1611-1620 
1601-1610 


While the present study is admittedly inconclusive, the data are here 
presented in the hope that other investigators in this field may find 
something worth while in them. 
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MAKING FORESTRY PAY ITS WAY 2 
By A. C. Sinvius 


A noted forester has said “That forestry is best which pays best,” 
and since I happen to represent a company that is not only endeavor- 


3 ing to practice forestry but also make it pay, I thought it would be 


- products of our forests are supporting a protective and development 


7 


a 
_ of_interest to know some of the methods and means by which the 
j 
organization of adequate size and increasing effectiveness. 

Z 


The Philadelphia and Reading Coal and Iron Company, through its 


forester, has divided its forest area of 170,000 acres into four districts 
_ and the districts into fifteen ranges, each range or division being in 
_ charge of a regularly employed warden or ranger. Each district is 


administered by a district ranger or forester. At the present time two 
districts are in charge of experienced woods workers while the other 


two are in the hands of trained foresters. 


Several vacancies exist on certain ranges due to the fact that we 
have had difficulty in keeping good men at certain locations on account 


of poor living conditions. It is our plan, beginning April 1, to have 


all ranges in charge of an active worker, thus completing our protective 
and administrative organization. 

In conjunction with the above recited organization we have eighteen 
to twenty wood choppers who do strictly utilization work. This is 
the oldest part of this company’s endeavors along conservative lumber- 
ing lines. These men have been doing more or less selective cutting 
following rough silvicultural methods for about 12 years. Today, 
because of the care used in cutting and brush disposal, we find our 
best tracts of timber on areas cut over by these men. ‘The practice 
has been throughout these years to cut only mature, defective, dead 
or dominating trees and to burn all brush after removal of the mer- 


. chantable part of the top and limbs. While this has been a compara- 


tively costly process in comparison to the usual destructive methods in 
vogue on large operations we find that it pays and is but little costlier 
than contract cutting, and is productive of results, far more favor- 


1 Read before the Pennsylvania Section of the Society of American Foresters, 
Feb. 23, 1923. 
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able to growth of a good future forest crop than the slightly cheaper — 
method of cutting by contract. 

During 1921 this organization cut and delivered to our collieries 
6,800 tons of logs, props, and laggings, while in the past year, due to 
partial cessation of this kind of work during the strike, only 4,200 
tons were produced. 

The total cut, including contract and timber department labor, for 
1921 was 37,475 tons, while for 1922 only 27,150 tons were harvested 
from company lands. 

In the marketing of our timber we charge the colliery at which it 
:s delivered a price slightly less than the same material can be bought 
in the outside market. This is done because our timber on the whole 
is of inferior quality, due to many past fires and the selection for cut-. 
ting of dead, defective, and dying timber. 

We then bear all the costs of logging and haulage, credit the land 
department stumpage account with the estimated value of the timber 
as it stood in the woods prior to harvest and take credit for any balance 
remaining by placing in an account known as the forest improvement 
account. — 

We believe our forests are growing at least 100,000 tons annually, 
which of course is far less than what they can and should produce; 
nevertheless, we are cutting considerably less than the present growth 
or sustained yield. 

We believe this policy wise for the next 20 or 25 years, for the 
reason that present stands represent a heavy preponderance of the 
youthful age classes, with comparatively little middle-aged or mature 
timber. 

With an average timber department field personnel of thirty-five 
inen, and half this number used and employed at purely protective and 
improvement work, the department has been more than self supporting. 

This has been possible because we are both producer and consumer 
and regularly utilize every portion of sound reasonably straight trees 
down to two inches on the small end. In addition the collieries being 
situated within reasonably short distances from a large portion of 
the timber available keeps haulage to a comparatively low figure. 
This will become relatively more pronounced as time pushes the bulk 


of our merchantable forests farther south and west and transportation 
costs upward. 


One handicap to an even better showing is the high labor costs of 
the anthracite region. Practically all our day labor must be paid 


621% cents per hour, which tends to “eat up” a portion of the advantage 
“naturally accruing because of proximity of products to the Pert of 


4 consumption. 
4 To cite the constructive development work done in 1922, -wiiteli 
_ will be largely augmented during 1923, I may mention the following 
_ items of chief expenditure: 
2 yt Hiss: cat 
_ Planting trees and nursery development...............00..0005 005 22° $1,950.00 
_ Roadside cleaning and improvement cuttings..............0..0eeeeeee 1,600.00 
Beating aud Glazing boundary... 6.6 los seca ee ene vee e ee nev ens 125.00 
ES 6 SPCR DID ie clam coos Coes 3 oo. wine veel contin Saye eae ties 650.00 
MEME ISOM oo Pele sls oe Pea es Ue oe Sac ca to eleantiew on se seen «a TOR OOO 
® Removing fire hazards, burning brush, etc..................0508+ aioe _ 1,150.00 
_ Brushing and mowing roads, trails and fire lanes.......... tae earns ~~” 6,275.00 
BCL ERERAMDIOCCEHION cos oe «ce os ole nwa oR few alse viewotine dans BEE SSS OQOOE 
GeneromadinimistratOn- apd SUPET VISION... ale. cicwins.pce vee 2 me ctpwta sc, 4,250.00 
es eACILICT Vora: HEMLINE 2c a.5.. <n caer sai eos ae bas meee ase sf Shae geen ~ 440.00 
Pee reoMeiiCe Ss IPPLlCS:. chic Ae cee ees eared te oo osielolginie svete e siavagee 22 t5535) > * + 100:00 
; PERIGEE RO GLALC) tr ts tena ati se eR Sees Voie Sa acne a RP oe _.. 540.00 
‘ ia $23, 040. ub 


- 


During 1922 about 130 miles of road and. trail ,were.. opened , or 

ee the average cost being $48 per mile. The trails were made 
7 feet wide and the roads 10 to 12 feet. 

a planted 110,000 forest trees of the following quantities and 
kinds: 70,000 Scotch pine, 5,000 Norway spruce, 14,000 Japanese 
larch, 1,000 hard maple, 10,000 white pine and 10,000 white ash. Our 
forest nursery was enlarged and today contains over 90,000 1 and 
2 year seedlings. During the spring of 1923, 191,000 seedlings will 
was also more favorable, despite the fact that 1922 will go down in 
the nursery, and about 90,000 1-year seedlings transplanted in trans- 
plant beds. 

Forest fires were considerably less in number during 1922 than the 
previous year. The record covering area burned and cost of extinction 
was also more favorable, despite the fact that 1922 will go aown in 
history as an exceedingly dry year. 

The following is a summary of our fire records for 1922, which 
we hope to improve upon year by year: 


ON ERR Wal Wiveae oaiay esd itera ee ee ee 178 
Number of fires partly or entirely on company land................... 141 
mame nckes company land burned: .o.cc. 6s. oe et va esas ose ete ae 6,009 
Nimpere acres, aqsoinine land burneds 2... scien cans oper ores es cee > 2,066 
nie Sem Om COM pciny MANO... ne ctacicieterolers ala mie tions © elas ole mina asese es Sait $10,317.00 
MacttGrcompany TOvextiig mish Hes 22... ec esses rales ns estes wes $3,298.13 
CESS COE TAG ROY Ghar a00C] Ne aeons bc -8 tO OU OC ae Ob oer Sa OD BOE $0.85 
ERAS GENIE: SIS! RVG. o dial coir gd ons OO Ob CODD oa Onomany $1.53 

$48.42 


Average damage jOXST GaN aio. dake Beco cr Sree eR to OL ue IRE area 
Average number acres company land burned per fire......,........... 34 
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NUMBER OF FIRES AND CAUSES 


Wumber fires: caused ibys thamsicmtserye ce eieierai- ie cleieinies ss aeieeks eialeisretars 64 
Number fires: caused «by Pec i) Rag Wa yo sm etsoeials cle) eiatete lctaielaieiete itor 61 
Number fires caused by colliery, lolcies* ine ris cheers «eis tolaiaieierens 22 
Number fires caused by Lehigh Valley R. R.............-.-..--.2.0-> 12 
Number fires caused by incendiaries: s2- = ace «eta to ercis os’: oer erated cat 
Number fires<catsed by, brush! burtiers’. aces stl etter leis tele ere 5 
Numbernanress caused by Pennsylvania Ko RY... sees ietne rll oe 
Number fires caused by saw mill...........2. Pts SA OC AAS ali 

178 


This record does not mean that one railroad is any better or worse 
than another, for the records show that on the basis of mileage 
through company land all railroads are of about equal culpability. 

In conclusion I may say our forestry organization functions in a 
manner similar to that existing on the State forests, with the possible 
exception that greater stress is laid on utilization. ‘This is necessary, 
as the products of the forest must bear the entire cost of operating 
the department, which up to this time it has never failed to do. 


- THE RECOVERY AND GROWTH OF LOBLOLLY 
PINE AFTER SUPPRESSION 


By H. H. CHapman 


5 of this recovery may prove to be important factors in forest manage- 
é ment. In the mixed pine and hardwood type found on bottoms of 
_ streams, alluvial flat land unsuited to agriculture because of poor 
; drainage, the loblolly pine forms a varying per cent of the mixture, 
_* with white oak, black oaks, and scattering other hardwoods, the per 
cent of pine depending first on the water level, for pine avoids lands 
subject to prolonged overflow, and second, on the history of the stand. 
7 Heavy cutting, occasional severe fires, tornadoes, or any other influence 
which opens up the stand suddenly and severely, greatly increases the 
subsequent percentage of pine. Prolonged protection from all destruc- 
iive agencies tending to open up the stand, and light selection cutting, 
increase the hardwoods in mixture. 
Many loblolly pines start in small openings in such a forest, caused 
by the death and removal of some old tree. The canopy is still too 
- dense to give them full light, and tends to close over them. These 
pines are thus held back in height growth, and increase still more 
slowly in diameter until released by further removals of older trees. 
Many of them die before this takes place. Observation of the age 
and growth rate on the stump of mature, loblolly pines on Flat Creek 
bottom in La Salle Parish, La., revealed this previous condition of 
suppression in many full grown pines then being logged, and certain 
data were obtained showing the size of these trees before release, com- 
pared with their present volume. 

At the same time other loblolly pines were measured which had 
sprung up as seedlings about the time or shortly after this release 
had taken place. The causes of this opening up of the stand are not 
known, but it is probable that deadening for pasturage by the earliest 
settlers was responsible. The comparison is shown in parallel columns 


on next page. 
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Suppressed ' Seedling pines © 
pines never 
e released suppressed 
Number vole ticescamer cece etee Feo sad ae 6 20 
Period of suppression..... a Scie RNcRe pete ce years 63 0 
IMA UE Bietnere Gene a aoa O Ss oU OOS oer years 143 76 
Period of rapid-growth............-.....years 80 76 
Diameter at breast height................ inches Za 23 
BIGtatle 3 haan Ss oe omeOnoan Aca nc sos feet 103 101 
Volume to 4-inch top (International 4” rule), 
board feet 1,172 893 
Used volume, same rule...... ese pate board feet 1,096 825 
Per cent of bole unutilized in top....... per cent 6.5 ee 
Growth in diameter in 63 years.......... inches 4.5 
RECUInEd tOse LOW yl. MICH) aca ecclesia a= years 14 
Growth in diameter in 80 and 76 years, re- 
SHECHVE Ves Scorsese anaaose Oe rae ees inches 21.0 23.0 
Reqtited wor ero finch. cay earners years 3.8 ara 


It is thus seen that at the end of an 80-year period of free growth 
these six trees which had recovered from suppression had reached full 
maturity and sizes exceeding those of a seedling which had never been 
checked in its growth, with diameters 2.5 inches greater, and the 
volume 279 board feet larger per tree. The average diameter at 63 
years, when released, was but 4% inches, so that the trees had grown 
nearly as fast in diameter as the younger seedlings. These small 
saplings contained no merchantable contents at the time of release. 
The rate of growth per tree since then was 14.8 board feet per year, 
as against 11.7 board feet annually for the seedlings. 

The only marked difference in behavior noted was in height growth. 
Both classes of trees had reached the same heights, but the older trees 
had taken 143 years to reach 103 feet, while the seedlings had attained 
101 feet in 76 years. Thus the average rate per year for the whole 
life period was 0.72 feet, and 1.33 feet respectively. Counts of rings at 
the top of logs showed that these six surviving suppressed trees had 
maintained throughout their period of suppression an average height 
growth of 0.69 feet per year, or a little over half of that of the domi- 
nant seedlings. When released, they had attained a height of 4314 
feet. From then on, they maintained but did not increase materially 
this annual rate of height growth, but the lead already attained gave 
them a final total height equal to the more rapidly growing seedlings. 
The rate of diameter growth jumped to 367 per cent. 

Height growth is a far more sensitive function of these pines than 
diameter growth. It is inherently a characteristic of youth, or of the 
age of the tree. These pines when released continued to grow in 
height, but at the rate only half as rapid as that of a young tree 45 


high, An more agrets POC ChE a tree of the indicated 
Bees which should have been 80 feet high. oer 


see ing sf nih oe 43 fect and a dominant tree i. that age, 63 
geste When shaded so closely that a growth of 5 or 6 inches on 
eight per year is impossible, the suppressed sapling sooner Or ‘later 
“dies. ~The same slowing down occurs, or can be expressed, as a func- 
tion of age. There is probably a minimum height which should® be_ 
: attained at different ages, and the failure to make ee Heiss finally 
results in death. DRE 13 
On the other hand, diameter growth may be Aawieds Aotcct to: almost 
nil, and if the tree is released and recovers, it will rapidly increase in 
_ diameter, independent of height growth, but dependent on the relative 
length of the surviving crown. Increase in height favorably affects 
; this diameter growth and of course greatly increases the. volume 
growth of the released tree. For instance, longleaf pine may lose its 


_ power of height growth altogether as the result of- suppression and 
~ age combined, yet these trees when released may show rapid increase- 
_ in diameter if they have preserved a fairly long though shortlimbed 
and suppressed crown. 

These observations greatly strengthen the argument for the éxercise 
of care in preserving small suppressed trees when lumbering in this 
_ pine-hardwood type. It is evident not only that these soon grow into 
_ merchantable sizes, but that they must in a very few years develop 
_ into seed trees as well. Their use as skids under tracks, in place of 
worthless hardwoods which should be removed, is greatly to be con- 
~demned, and extra care in felling, to prevent their breakage is a pre- 
caution well worth taking, as well as subsequent attempts to, prevent 
_ their destruction by fires through the slash. Within 40 years after 

logging, 5-inch saplings should reach 15 to 16 inches in diameter. and 

"5 to 80 feet in height and will form a substantial element in the 

second cut. 


NOTES ON THE COMPOSITION OF EVEN AGED STANDS 
j By F. S. BAKER 
Forest Examiner, U. S. Forest Service 
When an even aged stand originates, either by seed upon the cleared 
area or by sprouts, the growtli is not uniform in rate, even from the 
very first. Certain trees, favored by exceptionally good conditions, 
grow faster than the average; others, for one reason or another grow 
very much slower. The great mass of trees grow under average condi- 


tions and at an average rate. Under such conditions, it would seem 


probable that the rate of growth might vary according to the laws of 
chance. : 

If quantities that vary according to the laws of chance are plotted, 
the frequency forms a curve of definite form. Close to the mean 
value of the variates there are a great many values which decrease 
rapidly at first, and then more and more slowly, making a curve of the 


form shown in Figure 1 (broken line). The equation of this curve is” 


Stas, G4 ae ts 
i hay ey, Py In practice this complex for- 


mula for such curves does not have to be solved, as tables are published 
giving all necessary values, as in Davenport’s “Statistical Methods.” The 
index of variability used in the equation for the curve is found “by 
adding the products of the squared deviation from the mean of each 
class, multiplied by its frequency, dividing the total number of variates 
and extracting the square root of the quotient.” This is not an abstract 
quantity, but a concrete value expressed in the units used to measure 
the variability. 

In preparing stand tables for even aged aspen an opportunity was 
offered for investigating the distribution of size classes and the simi- 
larity of these distribution curves with the normal curve of the laws 
of chance. 

An analysis of 30 one-acre samples in even aged aspen stands shows 
that there is a definite peak to the distribution of sizes (the modal 
value), and from this peak the number of trees drops off fairly evenly 
on both sides, both toward the smaller and the larger size classes, 
regardless of age and average size of the trees in the stand. ‘The 
frequency curves of these stands are definitely unimodal, although 
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EVEN AGED STANDS (08) 


- when compared to normal curves of chance it is obvious that the curves 
_ are not exactly normal in any single instance. In some cases, however, 
_ a normal distribution of values is very closely approached, especially 
in the check plots of thinnings where the diameter of every tree is 
measured and the degree of accuracy is high. (Figure 1.) In no 
_ cases is the deviation from normality very marked. An inspection of 
4 the graphs, however, shows no definite type of “skewness.” Some- 
_ times the right member of the curve is steeper than the left and some- 
4 _times the reverse occurs. It is obvious that the mean of all the curves 
4 falls very close to a normal distribution curve. 
} 
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Not only does the distribution of sizes follow the general normal 
curve, but it conforms to a certain shape of curve. The shape of the 
normal curve, whether it is high and narrow, or broad and flat, depends 
on the value of one of the factors in the formula. For all stands of 
the same average size, this is virtually a constant, regardless of age, 
site, and other factors. It varies, however, with the average size (diam- 
eter) of the trees, so that no direct comparison can be made between 
stands* of trees of different sizes by comparing the values of this con- 
stant in their distribution curves. This difficulty can be obviated, 


however, by dividing the constant by the average diamcter-in each ~ 


stand and comparing the resulting “coefficients of variability.” 
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The figure thus obtained in this case of 30 plots in even aged aspen. 
of widely differing ages, sizes, and sites averaged .28. No consistent 
yariation could be found with age or site, although values varied from 
about .20 to about .35. The probable error of the value .28 is .006. 

This means that in any even aged stand the value of this coefficient 
in the frequency curve equals .28 times the average diameter of the 
trees. Knowing this and the total number of trees per acre, it is easy, 
by means of tables, to find out the number of trees in any inch class 
on either side of the mean. 

Figure 2 shows frequency curves for aspen stands from 50 to i30 
years old on Site 1, based upon the average diameter at the given age 
and a “coefficient of variability” of .28. 


Figure 2 


Form of Aspen stands on Site I 
at different ages 


300 Coefficient of variability .28 


Based on total number per acre 


and average age as shawn on 


yield table for 5 sites 
200 


Do-these curves actually represent conditions frequently found in 
nature? Are not most stands too broken and irregular to conform to 
any set curve? Some certainly fit very well, as already shown in 
Figure 1. Others are not so conformable. The chief constant differ- 
ence noted is a very general tendency for small trees to exceed the 
theoretical number to be expected. Incipient two aged stands are not 
uncommon, especially where the older stand is rapidly breaking up. 
Accidental death of a large tree may cause an appreciable opening in 
the stand into which new trees will press. Owing to the intolerance of 
aspen they will develop slowly as long as the parent stand maintains 
its integrity and accordingly these trees’ will show up as a super- 
abundance of trees four inches d. b. h. and smaller. Such trees have 
little importance in the present stand. Figure 3 shows a case of this _ 


= 


EVEN AGED STANDS Whe 


kind, and indicates how far from actual conditions in the stand a 
single normal frequency curve may fall, but how by considering the 
stand as composed of two even aged stands superimposed, the two 
theoretical curves represents almost actual conditions. * 


Curves showing distribution of sizes have a great deal of value in 


‘stands of small size, as it enables an easy determination of the amount 


of sawtimber or other large products. If a statement were made, “at 


100 years the stand averaged 9 inches in diameter and had 450 trees 
per acre,” a forester would know that some of those 450 trees exceeded 
12 inches d. b. h. and contained sawtimber. Without knowing the 


normal distribution of size classes, the number of trees of merchantable 
size could never be ascertained. In the stands of aspen, especially, it is 


— Actual distribution of sizes 


trees 2” and over and average diameter 
XN 


N 
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frequently a question as to the number of trees of specific size that may 
be found, for posts, poles, props, and other round products. ‘These 
curves enable an easy answer. They are in effect stand tables. 

In addition to the above evidence that the rate of growth varies 
according to the laws of chance, and that stand tables for even aged 
stands of aspen may be built upon chance distribution of sizes, growth 
of conifers also offers evidence that the rate of growth of trees varies 
by the laws of chance in virgin stands. 

Stump ring counts were made on about 90 Douglas firs and an 
equal number of white firs on the Manti National Forest, using the 
usual system of recording diameter by decades. In both cases the 


o- ----0 Normal Curve based on!!7 trees centered on 
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points for each stump were plotted independently, making on the paper 
a comet-shaped area covered with dots. It is simple enough by mere 
_ inspection to see that the distribution of dots is not uniform over the 
whole comet, but that a band-of maximum density runs through the 
middle of the figure shading off on both sides. It is also easy to see 
that at any given age the distribution of dots is reasonably symmetrical 
on each side of the value representing average diameter for that age, 
which means that at a given age the sizes of the trees vary according 
to the laws of chance. ‘To determine just exactly how symmetrical this 
arrangement was, the comet-shaped band was subdivided into 9 smaller 
bands in the case of Douglas fir and 13 smaller bands in the case of 


P 
"he Figure 4 
ra ce: 


fie ea) Composite 
CALC igen 


a. 9 10 Vl 12 13 14 15 
e a: = Sand Number 


white fir. The number of dots in each small band was determined and 
plotted. The distribution is rather irregular and falls far from the 
best fitting theoretical normal curve of chance in the case of Douglas 
fir and even more so in the case of white fir. This is probably due to 
insufficiency of data and not specific skewness, for when the two curves 
are combined, giving almost double accuracy, a close approximation 
to the normal curve is found. (Figure 4.) 

The material used in this study is admittedly insufficient to prove 
that the distribution of size classes in virgin even aged stands is exactly 
according to the normal distribution by the laws of chance, or that the 


eee 


ad 


> truth and in the « case a aspen at feast that a Skee ee : 
bility, will apply very well to al! stands in the region concerned. 
ea is capable of great development and these basic principles _ 
ite can,” it proven, save a vast amount of empirical work, For 
camp e, if it is true, measurements can be made on a few stands (sal 
ung lodgepole pine to determine the way values run, and to get the 
cient of variability." From these a person could build up 
: tables for lodgepole pine of any age and size. The possibilities 
are very extensive. Another piece of work not touched upon in this 
article, indicated rather strongly that heights of trees in even aged 
‘stands varied also according to the normal distribution of vaiues 
according to the laws of chance. In a word, the application of this 
jaw to many of our forest mensuration problems would allow us to 
analyse the “average” values we are always dealing with, perce to our 
ot advantage. 
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OBSERVATIONS ON THE RESULTS OF ARTIFICIAL 
FORESTRY IN GERMANY ?* 

In the good company of seven leading foresters, I have visited the 
woods of Saxony and of Anhalt and of certain sections of Prussia, 
between July 1 and 12. > 

Saxony was most interesting. This State forms a triangle bounded 
on the north by Prussia, on the west by Thuringia, on the south by 
Czecho-Slovakia. It is traversed by the Elbe River, is highly indus- 
trialized, has the greatest density of population, and is the hot-bed 
of German communism, socialism. 

Saxony is also famous for its predilection for spruce; for merely 
financial reasons spruce was planted, ever since 1850, on a very large 
scale, so much so that 60 to 70 per cent of all stands, young and old, 
are now classed. as spruce. A poor crop of spruce brought more money 
than did a good crop of broadleaved species or of pine. Above all, 
there were the early returns from spruce thinnings on which forest 
finance has been laying much stress, so as to counterbalance the outlay 
for forest planting and the piling up of compound interest, taxes and 
administrative expenses. In addition, Saxony is the home of the paper 
industry; every foot of the fall of the creeks which are draining the 
Erzgebirge, its southeasterly bulwark toward Czecho-Slovakia, is util- 
ized for pulp and for paper purposes. The Elbe River coming from 
the latter State brings into Saxony, since many a year, large supplies 
of spruce wood. Indeed, on my tour up the Elbe River I have seen 
more pulpwood piled in the yards of a number of paper works than it 
seems possible for these factories to consume in years, all peeled, all 
carefully stacked, and the foresters accompanying me were laying 
stress on the fact that still larger supplies had been bought by these 
Arms in the woods. The chief forester of Saxony, Herr Bernard, is 
responsible for the statement that Saxony is now producing two-thirds 
oi the paper made in Germany (?). 


* This article is a quotation of a part of a recent trade letter written to an 
American paper company by their German correspondent concerning conditions 
in the paper and pulp trade in Europe particularly. The portion embodied in this 
article relative to silvicultural practices in Saxony and their results are interest- 
ing and instructive to American foresters, especially as coming from the pen of a 
keen observer whose name is not given—THorNtTon T. MUNGER. 
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Saxon forestry is famous for the fact that it, alone of the twenty- 


_ six German States, has adopted the principles of forest finance for 


4 
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its State forestry. Its dream was the maximum of a soil-expectation- 
value obtained by short rotations, by proper cutting series, by good 
roads, by railroads penetrating the wooded valleys, by intensive plant» 
ings of spruce, by abandoning the hardwoods, by frequent and early 
thinnings, by economies in forest planting, and so on. On paper, all 
has worked well, for every range every year the dividend percentage 


__was figured out; and the foresters in charge of the ranges were vying 


4 one with the other in an endeavor to head the list. The forest was 


Z 


considered to be a machine producing, in all eternity, the self same 
thinning in the year 20-25-30-35, etc., the self same final cut in the 
year 80 at the minimum outlay for planting, taxes, administration, etc. 

To these assumptions, it was easy to supply the famous mathematical 
formulas of Pressler, Gustav Heyer, Judeich, etc. 

The results were splendid: Saxony was excelling in interest on 
forest investments, and in nets per acre per year (averaging $10). All 
silviculture was artificial; the Saxon did not have the time to wait 
for nature’s seed regeneration; planting spruce, planting spruce! At 
that, the safety of the timber investment was not neglected. There 
were proper fire lanes; the cutting series were properly and regularly 
directed against the prevailing storms (S. W.) so that windfall could 
not play any havoc; and war was made all the time on the insect pests 
preying on young seedlings in the plantations of spruce. 

I have visited the Saxon forests many a time between the years 
1890-1914. And their forestry seemed to me to be the very apogee 
of success. 

Today all is changed. And therein lies, it seems to me, a serious 
note of warning for every one in America interested in the reproduction 
of spruce. 

Saxon State forestry is bankrupt, to use the very words of its chief. 
The annual cut had to be reduced from 69 cubic feet per acre before 
the war to 40 cubic feet per acre now (stuff under 3 inches diameter 
neglected). 

What are the reasons: 

There are four of them: Peat calamity; smoke calamity; nun 
calamity ; snow calamity. 

t. Peat Calamity—Pure stands of spruce fail to maintain the fer- 
tility of the soil. The soil loses its life; it turns a blue-gray color; 
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there are no rainworms, no microbes, no insects in it; it is littered by 


a sort of peat “Trockentorf,” which seems to cover the soil in an air- 
proof and moisture-proof layer. During the first generation of pure 
spruce, these changes and these drawbacks do not seem to enter an 
appearance. In the second and third, they become evident particularly 
during dry seasons. The result is utter stagnation of growth. Today, 
ihe Saxon forester tries to escape fronrthe inevitable by ploughing and 
by harrowing between the planted rows; by introducing an underwood 
of beech or of oak; by allowing the birch (which seems to have an 
influence on soil-life yet unexplained) to come up with the spruce 
although it may whip its top-shoots; by returning to natural seed 
regeneration; by altering the direction of the cutting series so that they 
run from North to South; by abandoning the production of spruce 
in climates unfit for spruce. 


2. Smoke Calamity—Saxony is an industrial country. The air is 
surcharged with smelter fumes and with SO, gases emitted by thou- 
sands of chimneys. In the many narrow valleys, the locomotive smoke 
is deleterious to spruce. Smoke stacks over 300 feet high have merely 
spread the “smoke disease.” It is well known that’sulphur fumes have 
on plant life the effect of an accentuated drought. Thus it is that years 
of drought, climatologically, become years of death, physically, for the 
Picea—the greatest “drunkard” in the woods. Where there is less 
than 600 mm. of rain during the months of plant growth, Picea should 
not be planted, except on cool north slopes, and away from SO, gases. 

3. Nun Calamity—The “Nun” is the caterpiller of the Bombyx 
Ocneria monacha which has been defoliating the spruce woods of 
Saxony for a number of years, even before the war. In 1911, it was 
thought that the plague was over. Yet during the war, in Czecho- 
Slovakia, adjoining Saxony in the southeast, there was a frightful 
outbreak ; and, owing to the war, the then Austrian authorities were 
ot in a position to take any measures. In 1920, 1921 and 1922, huge 
swarms of adult months came over the boundary line. The Saxon 
foresters became alarmed; bands of tar were placed round the trees 
as high above the soil as it was possible wherever 2000 or more eggs 
were found deposited on an average tree. It was in vain—although 
the tar-bands had a conspicuous and telling effect. Thousands of acres 
were entirely defoliated. Even young plantations of spruce are anni- 
hilated. The soil in the woods is covered with the manure of the cater- 
pulars. But it is now hoped that the plague has found its end. ‘The 
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_caterpillars are massed up on the top-shoots of the trees, a sure sign 

of incurable disease of the caterpillars (so-called polyhedral disease). 
_ The Saxon expert investigating the nun-plague, Dr. Knoche, accom- 
_ panied me on the trip. It would lead me too far were I to attempt 
_ to reproduce his most interesting findings. These culminate in the 
- axiom that—nature is stronger than man; that every plague is ended 
by a counter plague arriving rapidly where the climatic conditions are 
_ favorable to a tree species and slowly beyond its natural habit. 


_~ 4. Snow Calamity.—Pure stands of spruce are suffering badly from 
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_. snow, rhyme and ice. Many thousands of cords were thrown down 
or were broken down last winter. Some of the woods look as if they 
had been under heavy fire of artillery—just as they did look in certain 
sections of the Argonne during the war. Tops broken off; splintered 
stems standing up. The calamity has been so severe of late that spruce 
(and also pine) must be abandoned as a forest messmate in many 
sections of Saxony for this reason alone. 

As Calamity No. 5, the deer fostered by the hunting proclivities of 
many a forester have done enormous damage to the Saxon forests. 
Whole stands of spruce poles are peeled by deer, and, consequently, 
dcomed to rot prematurely. Fir and beech and oak are impossible 
wherever deer are plenty and where natural food (in blanks of the 
forests) 1s scarce. This calamity, of course, can be brought to an end 
at will, almost at once. 

For the paper and pulp industry, the decline of spruce, snow-breaks 
and nun-devastations have been a boon. Lots of spruce is cut in 
Czecho-Slovakia and in Saxony so as to prevent it from rotting; 
indeed, the axe cannot follow the rapidity of the calamities. No 
wonder, either, that the factories are stocking up in raw material as 
best they can. 

In a few years, however, the Saxon paper works might find them- 
selves in a precarious condition. Economies will be made hereafter 
where there is over-cutting today; and 30 years from now the stands 
of spruce to be tapped by thinning and cutting will be much reduced 
in size and in number of acres. 

I might add right here, that Scotch pine, second in importance to 
spruce, has also suffered severely within the Saxon State forests from 
insects, deterioration of soil, and possibly from fumes. 

Both in spruce woods and in pineries, the Saxon forester tends to 
return to nature, especially to natural seed regeneration. He realizes 
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ihat every clear cutting produces a complicated condition of affairs 
within the soil, a condition closely akin to prairie conditions, and 
antagonistic to a second growth to timber.. We have come to realize 
that a tree does not lead an individual life any better than does a man. 
Every creature or thing created depends, symbiotically, on thousands 
of others which in turn depend or seem to depend on that creature. 
The soil beneath a tree is not dead. Indeed, it lives! It undergoes 


continuous changes, and proper silviculture must husband this soil life 


instead of annihilating it by clear cuttings. In Saxony, where we have 
to deal with a third and with a fourth growth, these object lessons are 
more distinct-than in the south of Germany, where the axe holds sway 
today in second growth forests, to a large extent, of natural seed 
origin. 

Forestry Legislation—In the German Congress (Reichstag) the 
socialists had introduced a bill, some few months ago, placing a special 
tax of 40 per cent on the gross revenue (value of cut) of all forests, 
the receipts to be used for lessening the price of imported timber. 

The bill was killed. 

Obviously, our socialists have tried to outdo your Senator Capper. 
The effect of the bill would have been gigantic prices for all home- 
grown and all foreign timber. 
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BOLE INJURY IN FOREST FIRES 


By Harry G. LAcHMUND 


Junior Pathologist, Office of Investigations in Forest Pathology, Bureau of Plant 
Industry, San Francisco, Calif. 


For administrative reasons it is often desirable to appraise the 


__ damage caused by a given fire shortly after the fire occurred. Appraisal, 
_as far as it covers merchantable timber, is concerned mainly with 


actual damage to the crown and to the bole and with the probable after 
effects due to injury. 

Any appreciable damage to the bole not only impairs the timber 
values of the tree but also must influence its functions. Moreover the 
risk of more serious injury and death in subsequent fires is increased. 
Obviously the appraisal must include fire wounds of all types. 

The writer, in a recent article,’ described a type of hidden fire damage, 
which has been hitherto largely overlooked, but is common on recently 
burned coniferous forest areas of California, and represents the first 
stages in the process of fire scar formation. The article cited, where 
dealing with these injuries, was based on general observation only. It 
appeared desirable to support these observations with accurate data 
taken on an area recently swept by a fire of known extent. An exten- 
sion of studies of the burn which were begun in January, 1921, by 
members of the San Francisco district office of the Forest Service, 
offered an opportunity to determine more definitely whether hidden fire 
scars occur in such numbers as materially to increase the damage over 
the appraisal based on visible scars alone and whether hidden scars © 
can be detected with sufficient accuracy and by simple methods within 
1% years after the fire occurred to be of use in early appraisal. 

When coniferous forests previously exposed to repeated ground fires 
are examined shortly after the last fire, four types of fire injury to 
the boles are found: old scars, extensions, new lesions, and hollowing 
out of old wounds. ‘The familiar large old, hollowed and charred, open 
fire scars on the butts of the trees usually result from successive fires. 
Some of the less extensive wounds or those which escape reburning 


1 Lachmund, H. G. Some Phases in the Formation of Fire Scars. Journ. For., 


Vol. XIX, No. 6, 1921, p. 638. 
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long enough heal over. When recently healed the bulging calluses 
are readily apparent but if the wound has been healed over for a long 


time, no outward traces of it are left. 

That portion of the livingsbole surrounding the old scar which has 
been killed in the last fire is referred to in this study as the extension 
of the scar. Ordinarily the flames kill back the living tissues for a 
short distance on the sides, and usually a somewhat greater distance 
upward from an old wound, although much heavier extensions may 
occur. 

New lesions are separate injuries formed in the last fire and differ 
irom extensions in that they are in no way connected with old scars. 
They may be quite large but most commonly consist of small patches of 
killed cambium confined to thin-barked parts of the butt. 

The processes in the formation of both extensions and new lesions 
are quite similar. With few exceptions the cambium is killed without 
destruction of the bark. The heaviest injury results where the flames 
are sustained by some log, stump, pile of litter or the like burning close 
to the base of the tree. In such cases the flames occasionally burn 
through the bark and into the wood. This may occur more commonly 
in the formation of extensions where the old wound is so shaped as 
to act as a funnel in creating a fierce draft and hot blaze. Here por- 
tions of the bark on the calluses or of the calluses themselves may be 
burned off. In the great majority of cases, however, the injury is 
found to be completely covered by dead bark which, for a time follow- 
ing the fire, remains attached so firmly as to leave no clue to the killing. 
Subsequent exposure of the injury ordinarily occurs in the following 
way. The bark is first separated from the wood by drying out and 
consequent shrinking, often aided by the work of secondary insects. 
Later the bulging growth of calluses bordering the wound beneath 
the bark forces the latter away from the wood. Meanwhile the bark 
checks and commences to break up, finally falling away altogether and 
exposing the wound. The process from all appearances is a slow 
one and years may elapse before it is completed. 

The importance of the hollowing out which occurs on open wounds 
in every fire as a factor of damage to the boles is generally recognized. 

The role played by fire scars, as far as they affect the mechanical 
strength and physiological functions of the trees, is materially influ- 
enced by the probability of subsequent fires. Should the area remain 
free from fires in the future the effects of the last fire would consist 
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in mechanical weakening of the trees through actual burning out of the 
: exposed wood of old scars and in the reduction of living tissues occa- 
4 sioned by formation of extensions and new lesions. If subsequent 
fires occur, however, all fire injuries to the boles assume an added 

importance. As each fire enlarges the area of wood exposed on the 
_ face of the scar more fuel is provided to sustain the flames of the next 
fire. The result is that each succeeding enlargement is usually more 
serious than the last until finally the tree breaks off at the base or is 
girdled. 


THE WHITE HORSE BURN 


The present study is concerned with portions of an area of about 
20,500 acres lying between White Horse Valley and Egg Lake on the 
- Modoc National Forest, California, burned over August, 1920. This 

area is now known as the White Horse Burn. 
_ The region is of volcanic origin and is level or nearly so. The 
virgin stand consists for the most part of yellow pine, mixed in varying 
percentages with incense cedar, a scattering of white fir and sugar 
pine and an occasional Douglas fir; in all running about 17,000 feet 
board measure to the acre. The bulk of the trees are mature or oveér 
mature. Reproduction is heavy in general, and ranges from 8 to 20 
feet in height. 

No accurate fire history exists for the area but it is known that 
ground fires have been frequent in the past throughout the region. 

- However, to judge from the well advanced heavy reproduction pre- 
vailing in the locality including the area burned, no fire of any con- 
sequence has occurred for a considerable number of years prior to 
1920. 

The White Horse Burn resulted from a number of fires which 
started in a particularly severe lightning storm, and burned uncon- 
trolled in privately owned timber for several days, finally merging 
to form one large fire. In general this fire was a typical ground fire 
though in places it burned with such intensity as to kill most of 
the stand. 


ad 


Present Study 

Two plots, numbers 1 and 2, of about 2 acres each, on which all 
living trees 6.5 inches d.b.h. and over had been tagged for the study 
of the district office were re-examined between November 10 and 
November 21, 1921. Two new plots, numbers 3 and 4, were estab- | 
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lished just east of Plot 2 and a short distance west of Plot 1, respec-_ 
tively. The first of these covers an area of 3% acres, the latter a 
little over 2 acres: On both all living ttees 6.5 inches d.b.h. and over 
were tagged. 

The slopes on all the iors! cnaldding the two new ones are between 
gentle and level. 

Plot 1 is typical of the stand of theregion. It has suffered heavy 
fire damage. On Plot 4 the stand is younger and fire damage varies 
considerably through the area. 

Plots 2 and 8 are similar in relation to stand and fire damage. 
Both are fairly typical of the stand of the region with the exception 
that there is a somewhat higher representation of species other than 
yellow pine. On both fire damage is moderate. 

On all plots notes were taken, not only on the more conspicuous 
scars of previous fires but on lighter old scars, and on the new scars. 
All of the latter were either inconspicuous or completely hidden. 

Search for hidden injuries was facilitated to a certain extent by 
the occurrence of symptoms for both extensions and new lesions. 
One to several symptoms may occur for a single scar. Usually, not 
long after the wound is formed, beetles work through to the dead 
wood, sometimes leaving noticeable traces of their borings on the 
“surface of the bark which give a clue to the presence of the injury 
below ; or woodpeckers make holes in searching for larva. Another 
symptom which occurs occasionally is resin flow. All of these symp- 
toms are of value only where they occur in combination with localized 
charring since they might also be found where the cambium has been 
killed independently of fires by insects or from some other cause. 
Where they are confined to local areas of heavily charred bark, 
however, it is fairly safe to conclude that they indicate hidden fire 
injury. Occasionally spots are found where the fire has burned 
through to the wood. Heavy charring alone, caused by the burning 
of neighboring logs, snags or stumps while not to be considered a 
symptom, often provides a clue to hidden injury. Where any of the 
above symptoms occurred they usually indicated serious injury. How- 
ever, for the majority of serious extensions and new lesions and for 
the great bulk of the light ones no signs of their existence were visible 
and it was only by cutting through the bark that their presence could 
be determined. This cutting was necessary in every case in order 
to secure accurate measurements. 
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On Plots 2 and 3 fire injury to the boles was studied in detail and 
measurements, locations and descriptive data were recorded for all 
wounds which could be found on the boles. On Plots 1 and 4, which 
are reserved for future observations with regard to the rate at which 
hidden injury becomes visible, no incisions were made. All visible 
wounds were measured and noted in full. Hidden injury was guessed 
at in the light of experience gained on Plots 2 and 3. In rating fire 
injuries to the boles the same system is followed throughout. Each 


‘tating is based on the size and extent of the injury in relation to the 


size of the tree and the degree of injury is expressed by crosses as 
follows: (x) = negligible; x= slight; xx == medium; xxx = heavy; 
(x) and x combined = minor; xx and xxx = serious. 


RESULTS OF PRESENT EXAMINATIONS 
Plots 2 and 3 


Plots 2 and 3 have 214 living treees 71 per cent of which are fire 
scarred. The total number of fire scars is 383. All but 2 of the 
latter occur at or near the base of the tree. Most of them start at 
ground level. 


Rating xxx 


) 10 20 30 40 50 60 70 80 90 100 
Percentage of old fire scars with serious(xx andxxx) extensions. 


Fig. 1—Relation of extension rating of old fire scar. 

Old fire scars—Seventy-two old fire scars were found. They 
occurred on 36 per cent of the fire scarred trees. All were open 
with the exception of five which were recently healed. 

Extensions—In every single case the old open fire scars were 
extended by the 1920 fire. All of the extensions were entirely covered 
by dead bark except in seven cases where the fire had burned away 


small portions of the bark on the calluses or of the calluses themselves. 


Only five extensions could, with reasonable accuracy, be given a 
rating with regard to seriousness from superficial examination. Figure 
1 brings out the relation of extension rating to the rating of the 
old scar. 

The percentage of serious extensions in Figure 1 plainly progresses 
with the seriousness of the old fire scar, or in other words, the more 
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serious the old scar the more serious is the extension in a subsequent | 


fire. : 

The outstanding feature of the foregoing data is that extensicns 
constitute an important itemsin fire damage to the boles easily over- 
looked in appraisal shortly after the fire. Of a total of 68 exten- 
sions 33 were serious. Only 5 or 15 per cent of these could be rated 
in superficial examination. The balance, or 85 per cent, will only 
become apparent slowly as the dead bark coverings drop off and as 
additional symptoms develop. 


New lesions.—In contradistinction to extensions new lesions are to 
be understood as injuries not connected with old scars. The total 
number of new lesions is 311. They occur on S87 per cent of the fire 
scarred trees. 

Every conceivable type was observed, from narrow elongated strips 
of killed cambium under the thin bark of the seams (longitudinal 
furroughs between heavy bark ridges or plates) near the base of the 
tree, or small wounds on the root buttresses to the wound two-thirds 
girdling the tree at the base and running up 15 or 20 feet. All were 
completely covered by dead bark and entirely hidden with the excep- 
tion of two where the bark had been burned off in spots. Only eleven, 
all serious, were accompanied by symptoms sufficiently reliable to 
allow of a rating from superficial observation. 

Fighty-four per cent of the new lesions are of minor importance 
and occur for the most part under the thin barked seams and root 
buttresses. Some, while relatively unimportant in themselves, are 
likely to become points of attack in a succeeding fire provided they 
are not healed in the meantime, with enlargement in subsequent fires 
ultimately resulting in formation of a heavy scar. It is possible that 
even some of the apparently negligible lesions may play a similar réle, 
provided the next fire occurs soon enough. 

Sixteen per cent of the new scars are serious (xx and xxx com- 
bined). They are distributed over forty trees and are for the most 
part not confined to local areas of thin bark. These serious cases 


constitute an important item of fire damage which has previously been 
overlooked. 


Symptoms of hidden injuries---In the’ present study woodpecker 
work constituted the most important symptom of hidden injuries. 
seven extensions and seventeen new lesions were definitely located 
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- by the presence of holes scattered over local areas of heavily charred 
_ bark. Indications (though not definite symptoms) of hidden injury 
in the form of heavily charred bark combined with evidence that some. 
_ old log, snag or pile of litter, etc., had burned nearby were recorded 
on twenty-seven trees: In every case hidden injuries were found 
under the charred bark. 

in the aggregate, the presence of symptoms made it possible to locate 
not more than thirty-four hidden injuries of which cnly one-half 
could be given a rating. Though the latter were all serious they could 
not readily be recognized. It follows that in even a more painstaking 
examination of the boles than can usually be given in the field the 
great majority of hidden injuries will remain unnoticed. 


Summary of 1920 damage to boles—The 1920 damage may be sum- 
tnarized as follows: If all trees with extensions, new lesions or both 
are considered collectively 149 of the 152 fire scarred trees of Plots 
2 and 3 have suffered killing of portions of the cambium in the White 
Horse fire. The killing is severe on 54 trees. Only 20 per cent of 
the severe injuries resulting from the fire could be determined without 
making incisions, and while they could be located and rated without 
actually cutting through the bark they were easily overlooked in super- 
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a ficial observation. In other words, about 25 per cent of the 214 living 
i trees on Plots 2 and 3 have serious new injuries to the boles which 
"under ordinary circumstances would not become readily apparent for 
z a number of years following the fire in which they were formed. It 


- is obvious that in any appraisal of fire damage shortly following a 
- fire which considers injury to the boles, hidden injury as extensive 
~ as that on Plots 2 and 3 should be taken into account. 


Plots-r and 4 


The foregoing discussion of Plots 2 and 3 is founded upon intensive 
study of fire injuries in which all fire wounds both open and hidden 
were measured. The limits of hidden injuries were determined by 
cutting through the bark to the wood. Plots 1 and 4 which are 
reserved for future observations and for that reason no incisions were 
* made. As was to be expected from the results gained on Plots 2 and 
* 3 little definite information relative to hidden injury could be obtained. 
A few 1920-injuries.were located definitely, however, and their rating 
in some cases could be estimated with reasonable certainty from 
superficial examination. ‘The latter together with all old fire scars 
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made up the total apparent injury to the boles for the plots. Experi- 
ence on Plots 2 and 3 makes it appear certain that these injuries 
represent only a part of the actual total damage. 


Conclusions ——It appears evident that no accurate appraisal of new 
fire injuries to the boles can be made from superficial observation in 
a stand for several years following the fire in which the injuries were 
formed. Should appraisal become necessary shortly after the fire 
occurred allowance must be made for hidden injuries. While these 
are unimportant as a cull factor in themselves, it is certain that many 
will become exposed and open to infection by destructive fungi in the 
future. It is well known that open wounds offer a common means 
of entrance to decay ? and incidentally to wood-boring insects. Such 
fire damage to the boles as resulted from the White Horse fire must 
undoubtedly lead to very appreciable decay, particularly in a stand 
much subject to heartrots. Furthermore, there always exists the risk 
of fires occurring in the future with consequent extension of old scars 
and formation of new lesions. In every given fire, extensions increase 
the seriousness of the scars already formed, and in general the larger 
the old scar the heavier the extension will be. New lesions, on the 

_other hand, offer a point of attack in subsequent fire and become 
extended in their turn. It is common knowledge that trees with large 
fire scars are the first to burn down in a following fire, not to mention 
the probable high percentage of death from girdling in trees of 
this class. 

In the appraisal of the three main phases of fire damage resulting 
to the stand from a given ground fire, namely, destruction of mer- 
chantable timber, injury to crown and bole and injurious after effects, 
not sufficient weight is given in general to the injury to the bole. All 
these factors are so closely interwoven and injury to the bole in par- 
ticular is so intimately connected with future deterioration, either in 
subsequent fires or through its relation to decay, that appraisal, to 
be of value, must strongly emphasize this factor. 


SUMMARY 


In appraisal of fire damage not sufficient emphasis is placed on 
study of injury to the bole with the result that the first stages of fire 
scar formation have been generally overlooked. 


*Meinecke, E. P. Forest Pathology in Forest Regulation. Bull. 275, U. S. 


D. A., 1916, pp. 51-52. 


Boyce, J. S. The Dry-rot of Incense Cedar. Bull. ily Wingy IDR a, TPT. i, Zs. 
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On coniferous forest areas where the last fire has been recent 


formed in previous fires; extensions to old fire scars, or the 

_ newly fire killed tissues bordering the old scar; and new lesions, that 

is, local areas of cambium killed in the last fire which have no con- 

nection with old scars. Generally, in the formation of extensions and 
new lesions, the cambium is killed without destruction of the bark 
which remains attached at first and hides the injury. Later the bark 

E. breaks up and falls off exposing the wound. ‘The process is to all 

4 appearances a slow one and years may elapse before it is completed. 

= In studies of sample plots on a recent burn in the Modoc National 

4 Forest hidden extensions and new lesions were found to compose a 

_ very important addition to the fire injury to the boles generally recog- 

nized. The 214 trees of the plots were examined 114 years following 

_ the fire. Of 149 trees with extensions and new lesions 54 had suf- 

_ fered severely. All open fire scars without exception suffered exten- 

2 sions. Forty-nine per cent of the extensions were serious. In general, 

- the larger the old scar the more serious is the extension. Of 311 new 

lesions 16 per cent were severe. 

: Pratically all extensions and new lesions were covered by dead bark 
and only 20 per cent showed more or less reliable symptoms of their 
presence. The rest were completely hidden and could be determined 
only by cutting through the bark. 

4 Since hidden injuries are an important factor in fire damage to the 

boles it appears evident that no accurate appraisal can be made for 

several years after the fire. Should appraisal become necessary shortly 
following the fire allowance must be made for hidden injuries. 
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USE OF FERTILIZERS IN A CONIFEROUS NURSERY? 


By T..QcHANTZ HANSEN 


Cloquet Forest Experiment Station, Division of Forestry, University of 
Minnesota 


USE OF FERTILIZERS IN NURSERY PRACTICE 


A Bea deal of material is available regarding the use of fertilizers 
in coniferous nurseries. Much of it is of a general nature and much 
of it is contradictory. The location and arrangement of the nursery 
at the Cloquet Forest Experiment Station has made it necessary to use 
the same area for seedbeds continuously. It was felt that this might 
prove a heavy drain on the soil fertility and be a detriment to the 
development of the seedlings. It is impractical to use barnyard manure 
as a fertilizer, because of the liability of introducing quackgrass and 


TaBLE 1—The Effect of Different Fertilisers. Comparison of the Size and 
Weight of Seedlings Treated with the following Fertilizers. 


z : a.) Hos oaaeas F: 
= -¥ a 46, Poe ze 
Norway Pine— 
Weight first year per C 
(grams) 1004 Seis wham sat 24.7 17.8 20.9 21.3 19.7 21.3 
Weight second year per C 
(grams) 1915... ble se 5s wine 44.0 73.1 64.3 20.8 47.6 76.6 
Length first year (inches)...] 10.3 10.6 9.7 10.5 9.0 10.4 
Length second year (inches) .} 11.5 13.9 13.1 9.2 12.3 11.5 
No. seedlings per square 
‘foot, second yeariaiscse es: 353 218 153 Sit 369 328 
White Pine— 
Weight first year per C 
(grams ) Ti do ones oe rare 26.9 20.4 SUS Re hs. Sea iciat 14.3 19.3 
Weight second year per C 
ESEIND) ooo ce tog Scio 58.8 54.7 67.5 57.0 3Be5 68.8 
Length first year (inches)... 9.8 9.8 9.2) Meee 9.0 9.6 
Length second year (inches).} 12.3 12.8 13.0 2a 12.5 12.6 
No. seedlings per square 
Toot, Second yeargew ene 152 130 94 41 136 189 
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4 other weed seed. Area limitation makes it undesirable to fallow a 
_ portion of the area so that a soiling crop could be used. This left the 
choice of various commercial fertilizers. 

Some work had already been done in this field and the recuits were 
_ published in the report of the Cloquet Forest Experiment Station for 
191%. Table 1 gives the results. 

The results are somewhat contradictory. It was felt, therefore, that 
further work, using methods which eliminated variables as much as 
possible, should be done. In planning this work, the indication of the 
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g f cover. 
Fic. 1.—Galvanized iron plate used to secure uniform spacing and depth o 
Plate first placed on ground; one seed placed in each hole. | It was then pressed us ae 
desired depth with one of the plugs. % inch, % inch, % inch. Sand was then Beane 
over plate until all of the holes were filled. excess sand scraped off. Plate illustrated has 
just 100 holes. Plate used in this experiment had 200 holes. 
previous work and results given in the appended list of references were 
used as a basis. Previous experience showed the fertilizers such as 
manure, peat, and tankage to be more or less undesirable from several 
viewpoints. Pa, 
Figure 1 shows the method used in securing uniformity of spacing 
=) ' . . “4° . a 
and depth of- cover. The beds received no soil sterilization treatment 
: . rT -eatment with regard to water 
for the prevention of damping off. The treatment with regard to wate 
and shade was the same as for the general beds in the nursery. 
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The fertilizers, both the combinations and the qualities, used in this 
experiment were outlined by Dr. F. J. Alway, of the Soils Division of 
the University of Minnesota. The following fertilizers were used; 
the quantities given are per bed of 48 square feet: Lime 4 pounds and 
phosphate 14 pound, sulphate of potash 1% pound, ammonia sulphate 
8/10 pound. All of the lime was applied one week before sowing; 
the acid phosphate and sulphate of potash was applied at the time of 
sowing; the ammonium sulphate was applied in solution one-half im- 
mediately after sowing and one-half two weeks later. Altogether 
fifteen different combinations of these fertilizers were used, making an 
arrangement whereby each element of plant food would be supplied 
individually and gradually increasing, supplying the different elements 
one by one until all were present. Only two species were used in this 
work—Norway pine and white pine. Lack of available seed made it 
impossible to use white spruce. 

The beds were installed in the spring of 1919. General observations 
made in the fall of 1919 showed no marked difference in the various 


TABLE 2. 
White pine, | Norway pine, 
° weight weight 
Fertilizers grams SERRE 
per 100 per 100 
seedlings seedlings 
NOME (sy «sles visite tere, dea. Seen a cer ae ee ee 48.0 45.0 
e pounds lime Saha satan i8 GAs, ax cke, Se Caeser IORI aeons ot ee ee 39.0 O20 
1s pound acid ‘sulphates ome nicme se oko ee ne eee 47.5 43.5 
Y2 pound acid phosphate—4 pounds lime.............. Sos 29.0 
Ve pound: sulphate potash aerate ee een 46.5 46.5 
¥% pound sulphate potash—4 pounds lime............. 45.0 56.5 
2/10) pounds stilphate: ahomonse sere conceit enn eee 43.5 47.0 
2/10 pound sulphate ammonia—4 pounds lime......... 22.5 36.0 
Y2 pound acid phosphate—!% pound sulphate potash.... 29.0 28.0 
¥% pound acid phosphate—™% pound sulphate potash—4 
pounds: Linde. SF ictcca mga Renee ero eee 32.5 Bila 
v2. pound acid phosphate—2/10 pound sulphate of am- , 
POM ooo. Tyce eesti Sree ONS reac ees es 
Y2 pound acid phosphate—2/10 pound sulphate am- ie ree 
TMOnja——4" POwNGs: Nitra err teerele eect ae 44.5 30.5 
Y pound sulphate potash—2/10 pound sulphate am- 
90 0)0) | re ere Otis GO hb ai OU bob ob was wo ta cn ae 
v2 pound sulphate potash—2/10 pound sulphate am- ies Sa 
pmonia——4 pounds) ithe eee ree ee eee 35.0 30.5 
¥2 pound acid phosphate—% pound sulphate potash— ; 
2/10 pound sulphate atimoniay)..7... 0900 eee 38.5 27.5 
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2/10 pound sulphate ammonia................. EaaN 52.0 31.0 


e it was haeae ce a seriod of 12 tae at 100 
re Guflscient to eliminate all of the moisture. Table 2 gives 
arative os weights of the seedlings produced with the erent 


ee tee esle was discernible in the general appearance of the 
ngs. The results shown in the table are rather contradictory. 
he seedlings, where no fertilizers were applied, are among the best. 
ere is no indication as to the preference of either species for certain 
Se clements. 

_ The results are entirely negative and yet they are of value. The 
indication seems to be that coniferous seedlings remove very little plant 
_ food from the soil and that even in light, sandy soil, such as is found 
; a the Cloquet Nursery, sufficient plant food is present to produce good 
seedlings over quite an extended period. Further work using a soil 
4 crop should be done, however. 


& Warming, p..5d,, 
- Josts Plant Physics, p. 79, 
~ Toumey’s Seeding and Planting, p. 260-1, 
- U.S. F. S. Bulletin 121—Bates, 
Forestry Quarterly, Vol. 12, p. 34, 
- Forestry Quarterly, Vol. 13, p. 25, 
~ Proceedings Society American Foresters, p. 562, 
' ‘Twelfth Annual Report N. Y. Fish and Game Commission. 


THE FIRE PROTECTIVE ASSOCIATIONS OF IDAHO AND 


MONTANA’ 


By R. N. CunNINGHAM 


Weeks Law Inspector, U. S. Forest Service — 


At a time when so much attention is being directed to the newly 
developed State activities in forestry and the slowly awakening public 
interest is being spurred by pictures of private devastation, we are apt 
to overlook some of the things which have been accomplished by private 
enterprise. 

Organized fire protection started in the Northwest before any very 
thorough plans had been devised for the protection of the National 
Forests, and at least a decade before there was any appreciable popular 
demand for the practice of forestry on private land. Some of this 
work was done as early as 1905 in Idaho. 

During the latter part of July that year forest fires became quite 
prevalent throughout the Coeur d’Alene district and a crude attempt 
et cooperation was made. Some similar work was done in the Clear- 
water country this same season. Incomplete as it was, this cooperation 
showed plainly the advantages to be gained by teamwork, and in June, 
1906, the Coeur d’Alene association was formed. 

This movement, started by a few Coeur d’Alene lumbermen, quickly 
spread throughout the Northwest. Within a year three other associa- 
tions were formed in North Idaho, and timber owners of Washington, 
Oregon, Montana, and California soon followed suit. 

As the work progressed in Idaho, the necessity for some legislation 
became evident, and at the 1907 legislature, J. P. Fallon, of Kootenai 
County, introduced the Fallon fire law, which was drawn up by the 
essociations and provides for local administration under the authority 
of the State. Some minor amendments were made in 1909, but other- 
wise the law has remained the same up to the present time. 

In the meanwhile, the associations have worked hand in hand with the 
Federal Forest Service in devising means and methods of making the 
forests safe from fire and in building up a public sentiment favorable to 


* Read before the Northern Rocky Mountain Section, Society of American 
Foresters, at Missoula, Montana, March 12, 1923. 
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cannot be said in commending the men — 
this movement, for the ability, , energ’ 
Lich bo) ae Seaplaged in the work. i ees 
he Idaho associations have kept quite complete records of the apa ; 
e since 1910, and it might be well at this time to consider what has ‘ 

Srcomplished to date and the a tendencies as revealed by : 
© records. 


imber at ae (records are not complete as to bther losses). ta the 
ollowing tables, yearly averages for three 4-year periods (1911-14, 
1915-18 and 1919-22) are set up side by side, to show in a general way 
_ the changes which have occurred in 12 years. 


: TABLE 1—Annual Cost per Acre. 
Association 1911-14 1915-18 1919-22 


ICR ASIELEIS: = eee ae $ 05% $05. G5 ile 
ES TTaRW SI sek OMe itera 0834 .05 alls 
_ Coeur d’Alene .............. ry seen .04 04 23 

_ Pend O20. EES ee eee 02% 04 42 

Average EM Bearer er IN on hate Sess Boner 2 $ .05 -$ 04% Seo 
TABLE 2.—Average Acreage Burned per Season. 

_ Association 1911-14 1915-18 1919-22 
CIE GSTS ks Soe See one See ee 2,551 2,886 2,219 

[USI Seacrest ne Oo ee 5,218 547 5,182 
: BREN aC NEN EM en eae athe eine «sheen e's wiite 1,293 2,512 8,947 
4 12@nG. (ORGIES se eee eae te ee 3,855 9,379 21,068 . 
ea 
F CTS | Ae 12,917 15,324 37,416 


TaBLE 3—Average MBF Timber Burned per Season. 


‘ 
BS Aceacistion 1911-14 1915-18 1919-22 
OC lsavequaindes 2 Shee eee 1,360 568 10,580 
~ Potlatch PeeWee se ewitn acre y ee es 27,818 606 15,386 
 Caerie GIGS he jee ae oa a ae 2,941 2,742 42,509 
 Pargl (Gite 2 ieee serene eee 288 896 TEL BYOL 

ARGVEI* Gralngh els (ee ee err 32,407 4,812 69,782 


In comparing the last period with either of the previous ones, it will 
~ be seen that costs have trebled while damage and acreage burned have 
- more than doubled. 

4 Undoubtedly, climatic conditions have been a very important factor 
in bringing about this condition. High cost of labor and materials has 
also influenced the cost of production. These things are almost self- 
evident, and have been stressed in almost every discussion in which 
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private timber protection has been considered. There are, at the same 
time, other factors not quite so apparent and consequently often over- 
looked which have helped very materially to bring about the conditions 
just noted. 

It is a well-known fact that the fire hazard on forest land in this — 
region is very greatly increased when the land is cut over. The mere : 
opening up of the stand has an immediate effect, and when logging ; 
debris is left on the ground the inflammability is very greatly increased. — 
Judging from the average size of fires originating in green timber and — 
on cut-over land in the Pend Oreille territory, the ratio of inflamma- — 
bility is about one to five. Slashings on the same scale rate about 
twenty.” . 

Since tle associations were organized, the acreage of cut-over and 
burned land in the areas protected has increased probably 500,000 acres, 
and it is certain that the inflammability has also increased. If we 
represent by 100 per cent the inflammability of this entire area, 2,400,000 
acres, while it is all virgin timber, in 1906 and 1907, when the associa- 
tions were formed, it would be 150 per cent on account of the 300,000 
acres cut over by that time. At the present time we would have an 
inflammability index of 233 per cent if the inflammability ratios men- 
tioned in the preceding paragraph are correct; that is, if cut-over land is 
five times as inflammable as green timber. This is making no allowance 
for areas of unburned slash which will raise the danger still more. 
Jn another 10 years the index will be at least 300 per cent even if 
cutting progresses no more rapidly than at present, and assuming that 
all slash will be disposed of. 

From the operating owner’s standpoint this trend is still more serious, 
in that the timber which he desires to protect is diminishing in quantity. 
His cost per thousand increases not only because the inflammability and 


tost per acre is greater than before, but also because his stand per acre 
is less. 


A group of thirteen large owners in Idaho control over half of the 
contributing acreage in the associations and own approximately one- 
third of the standing timber. ‘Together with the State they have spent 
$1,800,000 for protection. Charged against their present holdings (25 


Computed from annual reports of the Coeur d’Alene and Pend Oreille 
Aes IeoNe Can 92 ie 


5-year average fire originating in slash areas 


Average fire in cut, bur ned or brush areas 
Other areas 


sta: didehes eves Gna yeRen MEO eae 594 acres 
a taisay so taeeygice conset s Tetelnas tele ome 144 acres 
Rn Rm enc. So Gam oo ok oO utbo oo sotan Aue 28 acres 
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_- billion feet on 1,500,000 acres), this represents $1.20 per acre, or 
_ 7 cents per thousand board feet. 

: Protection costs are properly a charge against standing stumpage. 
_ The investments are made to protect this standing timber and for 
_ practically no other purpose. If the investments made by these thirteen 
_ companies and the State are considered in this way and are each year 
_ pro-rated against the total stand and carried forward at 6 per cent 
_ interest until the timber is cut, the charge against the 25 billion remaining 
~ amounts now to about $2,250,000, or 9 cents per thousand feet ($1.50 
4 per acre).° This would not appear to be a very burdensome charge 


x, 


_ yet, but it is rather discouraging to note that this charge against stump- 
4 age has been more than doubling every five years, and the rate of 
" increase is almost certain to be still greater in the future. 

4 Accumulated Charges Against Standing Stumpage. 

a ig: HOUR. 16. 523s tes Se Ane a 0.9 cents per M 
TA St Rog OS eer 2.4 cents per M 
NG CRAG. cat 5 creep le ea ee ae .. 6.3 cents per M 
= Lo 1925 (estimated),....... 5 A en See ne ere ee ee 13.3 cents per M 


It seems logical to conclude that before the entire virgin stand is 

— cut out some 30 years hence, the carrying charge against the remaining 

3 stumpage will have become so great that there will necessarily be a big 

_ retrenchment in the protection work of the timber owners, and even- 
tually a complete abandonment of organized protection. When this will 
take place is doubtful matter, but well-informed men have placed the 
date at no more than 10 years from now for certain districts. Certainly 
there will be districts or parts of districts where the owners will soon 

decide that the value of the destructible resources is not sufficient to 
justify protection at the present high and increasing rate. 

The normal tendency for the next decade would probably have these 
characteristics : 

(1) Increasing hazard due to cutting of virgin timber. 

(2) Stationary or only slightly increased expenditures by the large 
owners. The protection requirements will be greater, but the protection 
work will be more concentrated to valuable areas. 

(3) Falling off in membership of associations, especially small own- 
ers. Cutting will lead to this result, since when a man has cut all, or even 
a large part, of his timber, he will find it to his advantage to withdraw, 


*A total of $277,500 has been charged off for timber which has been cut; 
$2,250,000 is a charge against timber remaining. 
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and there is nothing to prevent him from doing so. Even at this time, 
less than 50 per cent of the area which should be protected in northern 
Idaho is paying anything toward the cost of patrol. In the Clearwater, 
which is almost a virgin stand, the warden estimated in 1919 that $13,700 
out of a total of $21,000 was spent to protect timber belonging to persons 
who were not members and who paid nothing toward the expense of 
fighting the fires. ; 

(4) Serious reduction in area protected and in quality of protection. 


These developments are looked upon as the natural tendency of the. 


present situation. Actual events in certain sections would justify this 
as a prophecy, except for the fact that public interests cannot afford to 
permit such a condition to come about, and this fact is slowly becoming 
recognized. 

The Government Weeks law allotment is one attempt to counteract 
the receding tendency, and State organizations are beginning to bolster 
up the weak places in private patrol. 

The need of State leadership in this work is very pronounced. The 
evils in the present situation which have been emphasized in this discus- 
sion, can be corrected by State action and by State action alone. 

We have seen that in the volunteer patrol system, the distribution of 
the burden is not equitable, in that many land owners, taking advantage 
of strategic location, are riding free at the expense of other owners less 
fortunately located. This can be corrected by a compulsory patrol law. 

The increasing hazard can ~be offset to a large extent by proper dis- 
posal of slash. Here State officials can do a great deal by demonstrating 
work and by getting the various interests together in a friendly way to 
work out the problems of interest to all. 

As districts become cut over it is going to become necessary for the 
State to do more and more in the way of direct protection. As the 
private owners’ interests get less, the public interest becomes relatively 
greater, and when private protection begins to fail the State must take 
up the slack. The Federal Government should have a hand in this 
financially, and undoubtedly will share the expense in a generous way, 
but the actual leadership must come from the State. 

The way in which the State should share in the protection work is 
a debatable subject. On the one hand it can gradually absorb the 
protection work until finally it controls the entire machine; or, on the 
other, the associations can be strengthened and expanded by liberal 
financial assistance and thorough supervision. Probably in practice, 


of no small ae can - ae, upon, “with ney i 
n Federal assistance, to look after the districts where merchant- 
ber is s still a vais factor. In cut-over districts, an organization 


tion scheme of protection threatens to break up within 15 years, 
tate is in a position to stabilize and put protection on a healthy basis. 

In costs, by distributing the load and assisting with the cut-over land — 
problem ; in damage, by encouraging the reduction of slash hazards and 
strengthening and extending protection in general, the help of the State 
is needed. With this help I see no reason why the associations which 
‘have been such a big factor in the situation to date cannot continue to 
2 lay a big part in a program of forestry. 


THE PROBLEM OF DEVELOPMENT OF THE NORTH 
CAROLINA FOREST FIRE ORGANIZATION * 


By W. Darrow CLARK 


Formerly Chief Forest Fire Warden for the North Carolina Geological and 
Economic Survey, Chapel Hill, N. C. 


The problem of development of the North Carolina Forest Fire 
Organization is all that is involved in a State where forest, climatic, 
industrial, and human conditions are varied to an extraordinary degree. 


THE FOREST CONDITION 


The forest transition ranges from the northern spruce and balsam 
type, which maintains on the higher elevations of our mountains, 
through the mixed hardwood and hemlock type characteristic of our 
northern as well as our southern latitudes; then through the mixed 
hardwood and pine forests of the lower slopes, including, especially on 
the southern slopes of the Blue Ridge, a most promising growth of 
northern white pine. In the Piedmont section our most valuable mixed 
hardwoods—ash, hickory, poplar, and sweet gum—compete with short- 
Jeaf and scrub pine for preponderance. The final stage of transition 
is found in the coastal plain belt where alluvial-bottomed swamps and 
pocosons are intermittent with extensive areas of flat sandy loam, and 
ridges of almost pure sand. The characteristic swamp and pocoson 
types consists of soft maples, water oaks, sour gum, and cypress. 
There are also a few so-called juniper or white cedar swamps. On 
the flat sandy loam shortleaf pine and loblolly pine are the predominat- 
ing species, while on the sandy ridges the longleaf pine holds sway. 

The longitudinal and altitudinal variations in our forest types fairly 
correspond with the latitudinal variations in the forest range from 
Canada to the Gulf. 

Each of these types obviously has its own characteristic ground cover 
and undergrowth which constitutes the principal factor bearing on the 
tire hazard. 

It is almost impossible for anyone to appreciate thoroughly the 
difficulty of adequately protecting against fire our vast forested-areas 

Delivered before Southern Appalachian Section, Society of American For- 
esters, at Asheville, N. C., Jan. 12, 1923. 
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4 Eithout having gained first-hand familiarity with the wide changes in 
the conditions as they take place through the seasons extending over a 
period of years. For instance, one must realize how areas ordinarily 
_ inundated become bone dry at intervals of a varying number of years. 
At such times the accumulated heavy underbrush, when it does take 
fire, burns with a ferocity comparable only to the burning of dry spruce 
_ slash on a steep mountain slope with the wind behind it. Not only 
4 all vegetation growing upon it is destroyed, but the partly disintegrated 
muck soil itself takes fire and is utterly consumed—sometimes to a 
: depth of two or three feet. These swamp ground fires when once 
4 started frequently continue to burn for weeks, and break out anew 
even after a heavy rainfall. During 1921 such fires occurred in 
y Beaufort, Pamlico, and Currituck Counties. We have a number of 
5 lakes in our coastal plain which are generally conceded to have origi- 
» nated through such fires. 


wig 
—_ 


g 
a 
# 


BD ida eae 


pb 


A more highly inflammable and hazardous condition could hardly 
- be conceived than that which exists on extensive cut over areas in our 
~ coastal pine belt. These frequently extend over areas of 100,000 acres 
or more. As a rule, owing to the exigencies of logging and the con- 
- dition of the lumber market at the time of logging, there were left 
- standing a sufficient scattering of longleaf, shortleaf, and loblolly pine 
~ trees to reseed the cut-over area to a complete stand of their respective 
species. In many cases, however, periodic fires have reduced these 
_ trees to charred stubs, and the young growth has been burned to the 
ground time and time again. Thus the seed trees have become more 
widely scattered; and the possibility for a continuation of natural 
-reseeding grows less and less. Broom sedge and wire grass take 
possession of the forest floor. During the dormant period when con- 
ditions are dry, it requires the merest spark to start a fire on such areas, 
and when started only a few minutes are required for it to get beyond 
* control through whipping with brush. It then becomes necessary to 
drop back to some line, such as a road or stream, and back fire. Such 
an excuse for back firing is all that seems necessary to induce those 
who have any reason whatever for burning over the surrounding 
country to go out and miscellaneously string fire. 
It is almost a foregone conclusion that a fire start somewhere, 
somehow, on these areas before young growth will become so estab- 
lished that fires will not seriously damage them. 
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They are, as a rule, crossed and recrossed by railroad lines, including | 
logging railroads. They are for the most part uninhabited, or inhabited — 
only to the extent of negro. settlements, which always constitute an — 
additional fire hazard. They are used as hunting grounds at almost — 
any time of the year. Game laws are merely local in their application 
and are rarely enforced. : 

I will not dwell on the fire hazard in the Piedmont section further 
than to say that it is very much less serious than in either the coastal 
plain or mountain section. While the Piedmont occupies the second 
place in acreage and contains large areas of very sparsely settled forest 
land, yet it is more densely populated, is more broken up by improved 
farm land, and the importance of maintaining thrifty forest growth on 
the forest land is more clearly and more generally recognized. It should 
be clearly understood, however, that this section needs protection, and 
is entitled to its share of public funds appropriated for general forest 
protective purposes. 

I am convinced that the fire hazard in the mountain section is con- 
siderably less per unit of area than in the costal pine section. The 
forest area is likewise considerably less. In the mountain section the 
negro element does not enter to so great an extent. The broom sedge 
and wire grass are not ever present. The ground cover does not dry 
out as rapidly. When fire starts in the hardwood type it does not run 
as fast and is more readily whipped out. 


CLIMATIC CONDITION 


The climatic variation from our highest altitudes to sea level does 
not constitute as serious a factor in its bearing on our forest fire 
problem as the variation of our forest types. It should be pointed out, 
however, that while in our. Northern States the forest floor is covered 
with snow for considerable periods during the winter months, thus 
greatly reducing the fire hazard in winter and early spring, in North 
Carolina we rarely have that alleviating condition. As a result, we 
frequently have a very serious winter and early spring fire problem. 


INDUSTRIAL CONDITION 


Among industrial factors which increase our forest fire problem 
chief emphasis should be laid on our comparatively incomplete develop- 
ment indicated by the extensive areas of sparsely settled, unimproved 
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land. In the rural districts throughout the state there is a noteworthy 
lack of telephone and telegraph service, which greatly increases the 
difficulty of promptly reporting fires. Under industrial conditions 
_ fnention should also be made of the immemorial custom of setting fire 
_ to improve the range, which custom, although recently outlawed, is not 
yet outlived. Our agricultural and horticultural experts continue to 
hand out unguarded advice to farmers and fruit growers to burn 
_ hedgerows, brush land, and adjacent forest lands in order to remuve 
the breeding places of the boll weevil and curculio. This list is 
extended so as to include the cattle tick, malarial mosquito, and other 
_ pests by those who seek excuses for burning over. 
A A serious fire hazard lies also in the practice of burning over by 
_ occupants of our little shacks of honest poverty. Broom sedge or 
_ wire grass grow up to their very doors, constantly offering for them 
a fire menace. In order to reduce this threatening of destruction a 
fire is started, with the shack area as a center, and allowed to run where 
it will. 
4 The custom of our farmers of periodically adding various sized 
_ acreages of new ground to their farms is also an all too frequent cause 
_ of fires. The burning of the brush is delayed until conditions are driest 
- and preferably with a slight wind facilitating. Thus a clean burn is 
obtained with a minimum of brush rehandling. But such conditions 
likewise insure the almost certain escape of the fire. Self-interest over- 
balances the hazard to a neighbor’s woodland—usually in the repro- 
ducing stage. 

HUMAN CONDITION 


Our colored people are most numerous where our forest conditions 
are most inflammable. They are notoriously careless. As a recent 
illustration a colored woman went out to burn off a little around her 
shack on the edge of a piney woods. This fire was not stopped until 
it burned over almost a thousand acres of thrifty shortleaf pine repro- 
duction. 

I doubt if our lawless element is much more numerous than else- 
where, but it is certainly very troublesome in its relation to forest fires. 
This element it was that blew up the dipping vaps which were estab- 
lished to rid our cattle of the destructive tick. They are also setting 
out forest fires ostensibly for the purpose of demonstrating that out- 
lawing free range will not stop forest fires. Then we have numerous 


746 JOURNAL OF FORESTRY 


reports of fires starting from illicit distilleries. Fake and dangerous 
notions as to the beneficial effects of fire on forest growth crop out 
even among generally intelligent people. 


THE SIZE OF OUR PROBLEM 


I trust that I have not sketched the difficulties of our problem along 
too pessimistic lines. I do not want to magnify the difficulties, but I 
feel that we should visualize them in their true relations in order that 
we may lay the foundation for the development of our superstructure, 
the organization, in commensurate proportions. I feel that we shall 
have to lay the foundation on the bedrock of intelligent and approving 
public opinion in order to maintain the organization in equilibrium and 
forestall top heaviness. 

Our latest figures for the State give 3,130,000 acres of forest land 
to the mountain section, 7,200,000 acres to the Piedmont section, and 
10,800,000 to the coastal plain section, or a total of 21,130,000 acres for 
the State, which needs and should have protection in any adequate State- 
wide system. ‘These are on a basis of approximately 31,000,000 acres 
for the total land area of the State. 

Let us now attempt to arrive at a reasonable figure representing the 
probable cost of adequate protection to this approximately 21,000,000 
acres of forest land. This term “adequate protection” is somewhat 
indefinite. Chief Forester Greeley has made the statement that ade- 
quate protection is protection “that will reduce the forest fire hazard 
to an insurable risk.” Again, he said “adequate protection is to be 
able to get a crew to any forest fire and put it out before it gains 
uncontrollable dimensions.” 

Those definitions seem at least practicable as well as sufficiently 
conservative to serve as a basis for our discussion. 

The fund required to provide such adequate protection to the 
21,000,000 acres of forested land in North Carolina can be approxi- 
mated only. In getting at this approximate amount it should not matter 
much whether we figure it on the basis of an average acre cost, or on 
the basis of the number of men, time required of each, and rate of pay 
for different classes of service, or whether or not we figure in the 
tower lookout system as a means of reducing the cost. We can get 
down to those details later. What I would like to consider now is the 
merest approximation, conservatively stated, of the probable cost of a 
State-wide system of adequate protection, for that figure will represent 
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somewhere near the size of the annual fund which we must raise in 


order to put the proposition over. 

This figure as I see it will also constitute the principal factor en- 
abling us to determine what the policy of our protective program must 
continue to be, at any rate for the immediate future. 

- The United States Forest Service issued a chart revised to January 4, 
1922, showing the estimated cost of adequate forest protection in 27 


‘States which as that time were cooperating with the Federal Govern- 
_-ment under the Weeks law. Eliminating the three States submitting 


the lowest estimate of 11 cents per acre, also the single State showing 
the highest estimate, the average cost per acre as submitted by the 23 
remaining States is $0.028 per acre. It would seem, therefore, that if 
we adopt a figure of 2% cents per acre as the probable cost of adequate 
protection in North Carolina we would be within the probable actual 
cost of the same. Likewise, if we deduct from our figure of 21,000,000 
acres of forested land in North Carolina 3,000,000 acres for the sake 
of conservatism we will have 18,000,000 acres to be provided with 
protection. This acreage protected to the extent of 2% cents per 
acre per year would require a fund of $450,000 per year. Our latest 
maximum allotment from Washington would allow us $24,000 per year. 
Up to the present time we have not been able to offset up to $15,000 
per year, so that our entire forest protective fund has been under $30,000 
per year. The question therefore arises as to just how we may be able 
to continuously provide an additional $400,000 per year for this work. 

Of course none of us expect to do any such thing all at once. We 
should look forward to it however and build in a manner to insure it. 


PUBLIC SUPPORT NECESSARY 


This brings me to the principal point which I want to emphasize: 
that the bed rock of the foundation for our organization can be none 
other than willing public support. 

We are entirely dependent upon public appropriations—Federal, 
State, and in North Carolina, county appropriations. We are de- 
pendent upon public support not only for these appropriations, for 
even were we given the funds we could not spend them in a way to 
obtain the end sought without the necessary and willing public co- 
operation in each step of our forest protective work. 

We know that one negligent man can start more fires than ten forest 
wardens can extinguish. But where the people are properly inter- 
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ested and concerned everybody, in a sense, constitutes a forest warden 
who will help to enforce the laws and hold the negligent responsible 
for their thoughtless acts. The protection of the public against those 
who either wilfully or carelessly start forest fires must be accomplished 
along lines similar to the protection of the public against other sources 
of injury. There must be laws providing penalties against the acts of 
the negligent and thoughtless as well as against those of criminal intent. 
Turthermore, such laws must be sufficiently enforced to make them a 
preventive, otherwise they become a mere dead letter encumbering our 
statute books. 

I have worked hard during the past summer in testing out to what 
extent the people in a section where forest fires are frequent and very 
destructive were ready and willing to support the enforcement of our 
forest firé laws. I found it all but impossible to get those who held 
the evidence necessary to convict to go on the witness stand and there 
give up the damaging evidence they held against their neighbor. It is 
precisely that same attitude on the part of people in. regard to the 
enforcement of laws along all other lines that makes for the present 
general spirit of lawlessness that we have heard and read about so much 
of late. In all the many ramifications of this situation, as I see it, the 
solution is the same. When the masses begin to feel directly the 
individual hurt from such lawlessness then they will come forward to 
tight for law and order all along the line. The hurt may be softened 
to some extent by educational work in pointing it out and so antici- 
pating it, but the principal reaction does not seem to take place until 
the hurt arrives. The hurt which, in this matter, is bound to be felt 
sooner or later by the masses is likely to be in the form of higher prices 
for forest products. It is thus that the economic law of supply and 
demand will do its work certainly and surely. This law I believe will 
be reinforced by further development of an intelligent appreciation of 
all the indirect values of thrifty local forest growth. There are some 
who fear that, under this course, prices for wood products will so 
increase that wood substitutes will be developed and used to an alarming 
extent; that as a result the demand for wood will so decrease that we 
will have an over supply, and that forest growth will again become even 
an encumbrance upon the land. I have not yet been able to bring my 
mind to any such conclusion. 

With all the many and extensively used substitutes for wood which 
have been developed up to the present time the demand for wood itself 
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| eeps ever on the increase. There is not an example of a country in 
the world, which having once ravishly exploited its forests ever again 


_ developed an over supply. I submit that we need entertain no such 
= fears. 


EDUCATION THE KEY TO THE SOLUTION OF OUR PROBLEM 


_ My final conclusion is that we should continue to work most ener- 
_ getically along educational lines, seeking to create, in advance of the 
_ actual pinch of a lumber shortage, a public sentiment that will provide 
_* not only public funds in proportion to the needs, but also that moral 
_ support without which we cannot hope to establish adequate protection 
a of the forests against fire. 
In the meantime we should work out a system which will protect 
' effectively such areas as we do undertake to protect in order. that it 
"may serve as a demonstration that this thing can be done and as a 
4 basis as to just how it can be done. Let us take care not to build 
jo our machinery and organization with all the necessarily attached ex- 
‘ penses faster than the public will continuously support, remembering at 
fi all times that thoughtful and careful people constitute the surest safety 
~ device yet known. 
Gentlemen, it is directly up to the profession here represented to see 
- this problem straight and true and put it up to the people in that 
manner. We cannot get anywhere by passing the buck in this game to 
the logger, lumberman, or timberland owner. They have their respon- 
sibilities in this connection, but without the necessary public support 
- they are even more powerless to enforce forest protective measures 
than is a public agency with powers, such as the North Carolina Geo- 
- logical and Economic Survey, which I have the privilege of representing. 
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A Study of the Damping-Off Disease of Coniferous Seedlings. By 
T. S. Hansen, W. H. Kenety, G. H. Wiggin, and E. C. Stakman. 
University of Minnesota Agricultural Experiment Station Tech. Bul. 
15. | 

Part I—Damping-off diseases in the nursery have for several years 
been recognized as one of the most serious obstacles in the production 
of coniferous seedlings in large quantities. A considerable number of 
fungous species are known to cause the death of seedlings, and control 
measures which have been successful with one set of climatic and soil 
conditions, have often been ineffective in another locality. This publi- 
cation summarizes the results of tests carried on at Cloquet Forest 
Experiment Station nursery from 1914 to 1919 by the Division of 
Forestry and the Division of Plant Pathology and Botany of the 
University of Minnesota, in an attempt to determine cultural methods 
and control measures which would give minimum losses in beds of 
white, red, and jack pine from fungi indigenous to the locality. The 
information will be of interest to foresters and nurserymen, as fungi- 
cides and methods suggested by Hartley in his work on damping-off 
were tested on a rather extensive scale. 

Early in the project an attempt was made to secure data from 
nursery beds sown in the regular routine way, but this was soon dis- 
carded because too much uncertainty was introduced by difference in 
density of spacing, depth of cover, drainage, etc. In order that each 
series of plots might be based on exactly the same number of seeds 
which should be spaced and covered alike, a series of three perforated 
sheetiron plates were used. Each of these was one foot square and 
the perforations were made so as to give 100 and 200 and 300 evenly 
spaced holes per square foot. The seeds were sown by hand one to 
each hole and uniformity in depth of covering was secured by pushing 
each seed a given distance into the soil by means of a shouldered plug 
the same size as the hole in the plate; the holes being filled with loose 
earth and the excess scraped off the top of the plate. The plots were 
laid out under a variety of conditions with at least one-third and often 
one-half of the total number for checks oni the results. Every seedling 
in all of the plots was considered in arriving at the results, the follow- 
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ng factors being tested: (1) Time of sowing, (2) preliminary treat- 
ment of seed, (3) depth of covering, (4) fertilizers, (5) shading, (6) 
_ watering, (7) density of sowing, (8) drainage, (9), fungicides and 
~ time of application, (10) character of soil. 

_ A tabular summary of results obtained with white pine, red pine and 
A 5 jack pine (in some cases white spruce was substituted for jack pine) is 
given under each of the above headings. An interesting set of graphs 
__ is presented showing the age at which seedlings in treated and untreated 
plots are most susceptible to damping-off. ‘These show that with all 
E. the species and methods of treatment used the critical stage is between 
Z two and four weeks after germination. 

_ The general summary of conclusions is as follows: 


_ soil temperatures are about 60° F. Too late planting, on the other 
_ hand, produces poorly developed seedlings at the end of the first season. 
(2) Seed sown in the early summer is much less subject to damping- 
~ off than that sown in the early spring. Late spring would seem to be 
_ the most satisfactory time, all things considered. 


(1) To obtain rapid germination, seed should not be sown until the 
a 
y; 
: 
a 


(3) Preliminary soaking of the seed of white and Norway pine 
_ does not markedly hasten or increase the rate of germination. It does 
7 increase the injury from damping-off. It should not be practiced. 

Z (4) Increase in depth of cover decreases germination and increases 
~ damping-off. The seed should be covered as lightly as is consistent 
_ with good nursery practice. 

(5) Manure can be used as a fertilizer without increasing damping- 
off. Tankage decreases germination and increases damping-off. It 
should not be used. 

(6) Half shade gives the best results and there is no advantage in 
removing shades after each rain. 

(7) The amount of watering does not materially affect the amount 
- of injury from damping-off or from chemical treatment. The water 
~ called for by the best nursery practice may be applied without danger. 

(8) The use of sphagnum moss as a mulch increases germination 
and decreases damping-off with the possible exception of jack pine. 

(9) The more densely seeds are sown—up to 300 square feet the 
higher the germination and the less the injury from damping-off. 

(10) A crown of one inch in the surface of the bed improves 


drainage and decreases the amount of damping-off. 
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(11) Germination is lower, and both damping-off and chemical 
injury are higher in clay than in either peat or sand. 

(12) The following are the best treatments for the sterilization of 
seedbeds and should be applied at the time of sowing: For white pine, 
one-fourth ounce sulphuric acid per square foot; for Norway pine and ; 
white spruce, one-half ounce hydrochloric acid per square foot; for § 
jack pine, seven-sixteenths ounce hydrochloric acid. : 


(13) The application of any fungicide greatly reduces the germina- 
tion of white spruce. The use of fungicides’ with this species is 
questionable. 

(14) The expense of applying fungicides in advance of sowing is 
too great and the results are not worth while. 

(15) No satisfactory spray for the control of Fusarium has yet 
been found. 

(16) There is no great danger of loss from damping-off after the 
seedlings are four weeks old. 

(17) Before any satisfactory methods can be worked out for the 
control of damping-off, the life history and ecology of the fungi causing 
the disease must be fully worked out. 

It should be noted in connection with conclusion No. 9 that the 
actual percentage of germination in the plots varied between rather 
wide limits (approximately 35 to 85 per cent) of the number of seeds 
sown; also that the seeds are uniformly spaced, which prevents the 
grouped character of distribution so common in broadcast beds. This 
conclusion seems to be contrary to results in other nurseries and should 
be tested under other conditions. 

The effectiveness of late sowing as a preventive of damping-off will,. 
of course, depend for its utility on the length of the growing season 
and the size and vigor of seedlings produced from such late sowing. 
In western nurseries, particularly with redwood and Douglas fir, the 
tendency is toward fall sowing because of the great advantage in size 
that is evident at one year of age. 

Part II—In 1916 and 1919 isolations were made from between 200 
and 300 diseased seedlings and the organisms present were identified 
as to genus. An attempt was also made to correlate the symptoms with 
the species of organisms attacking the plant. A tabular statement of 
these observations is given using such headings as 


‘ 


~ 
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(4) Dried, standing, swollen type. 

(2) Bent seedling, damped-off below the leaves. 
(3) Bent seedling, damped-off all the way. 
Diseased seedlings growing on treated soil were also examined to 


_ determine which fungi survived treatment or reinfected the soil most 


easily. 


The following summary of these observations is given in the bulletin: 


_. (1) The damping-off of coniferous seedlings in Minnesota is due 


to facalative parasites found more or less universally in the soil, such 
as Fusarium, Pythium, Rhizoctonia, Botrytis, and possibly Alternaria. 
They are here given in the order of their prevalence. 


(2) The fungi mentioned are often associated on the same host 
plant. 


(3) Nothing conclusive has been found to show that one host species 
is more susceptible to an organism than another host species to the 
same organism. 

(4) The different types of injury could not be correlated with the 
presence of the different kinds of fungi found in the lesions. Each 
kind of fungus acting alone or in combination with other forms appar- 
ently can catse any or all of the different symptoms. 

(5) All of the organisms except Botrytis were found in beds that 
had been previously treated. They were much less abundant than 
before treatment but in about the same relative proportions. 

WoopsRIpDGE METCALF. 


Second Growth on Cut-Over Lands in St. Louis County. By T. 
Schantz Hansen, Division of Forestry, University of Minnesota. Bul- 
letin 203. May, 1923. The University of Minnesota Agricultural 
Experiment Station. 

In this report Hansen has furnished an index to the actual torest 
conditions in the once heavily timbered areas of northern Minnesota. 
Previously, no definite information was available as to second growth, 
its amount, extent and character. This report, prepared from an ac- 
curate and scientific field study, shows without question the condition 
of the second-growth stands within the area studied. Since the report 
itself is necessarily detailed in order to cover the field of the investi- 
gation, a brief summary or review to bring out some of the more 
important facts might prove of value. 
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St. Louis County is 60 miles wide, east and west, and extends north- 
ward from Duluth an average of 110 miles to the Canadian Boundary, 
incorporating an area of over 4 million acres. Of this area the major 
portion may be classed as an absolute wilderness of virgin timber, cut~ 
over lands, and swamp. Only 1,200,000 acres are roughly classified 
as agricultural, 93,500 of which were listed as improved lands in the 
1920 census. One of the most striking statements in the report is 
that giving the amount of improved land as compared to the amount of 
potential agricultural land. Only 93,500 acres improved out of the 
total land area of 3,750,000 acres, or slightly more than 2 per cent 
improved in the 60 years that development has been under way. 
With 1,200,000 acres of potential agricultural land being improved at 
the rate of 4,000 acres per year (the rate since 1910), a period of 300 
years will be required before all of the strictly agricultural is under 
cultivation or in pasture. And this is but one-fourth of the total area. 
These economic facts are all the more remarkable when it is remem- 
bered that most of the Iron Range development of the port of Duluth 
are in this county. These activities require a large population, the 
total for the county being 200,000, 80 per cent of which is urban. 

Approximately 66 per cent of the area has been cut over and the 
investigation was limited to this area. This leaves 1,300,000 acres as 
yet uncut, but at the present rate of cutting, 108,000 acres per year, 
the entire county should be cut-over in ten years. As a matter of fact 
the period of cutting will probably be much longer as much of the 
uncut area will be worked two or three times. 

From the general knowledge on the Lake States cut-over lands, 
Minnesota being typical, the second growth situation as presented in 
this report is not surprising, although extremely interesting from the 
actual facts presented. 

The sample sections were selected for examination with reference 
to the several soil formations, varying from rock outcrop to swamp. 
Through each section two compass lines were run and sample plots one 
chain square were tallied every five chains. The section was type 
mapped and the reproduction in the sample plots applied to the respec- 
tive types in the section as a whole. This, in a general way, was the 
method of collecting the field data for the report. 

After logging and fire in the Lake States the areas are largely 
occupied by several species of hardwoods, in Minnesota chiefly aspen 
and white birch. This was found to be true in St. Louis County, 
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-- While these species will produce merchantable stands of timber for 
_ pulp and certain special uses, they will not supply the demand for 
lumber. It is the conifers and chiefly the pines which will supply saw 
timber desirable for box boards and cheap lumber. The investigation 
showed that practically the entire area is reproducing but that 48 per 
cent of the cut-over lands are reproducing entirely to hardwoods, prac- 
tically all aspen and birch, and that 24 per cent contains mixed stands 
_ of reproduction. The mixed stands contain from 10 to 60 per cent 
of coniferous species with an average, probably, of not more than 30 
' per cent. Of this coniferous reproduction in the mixed type, 40 per 
cent is classified as miscellaneous, or balasm, cedar, and tamarack: 
_ the remaining 60 per cent being divided between white, Norway, and 
jack pine, and spruce. This, then, leaves but a small percentage of 
the mixed stands as the more desirable conifers. 
Of all the reproduction examined, 78 per cent was in the seedling 
_. stage. The remainder was 12 per cent sapling and 10 per cent pole. 
_ The age of the seedlings was about 7 years regardless of species; the 
saplings 15 years; and the poles 30 years. Then 78 per cent of the 
cut-over lands are assumed to have a stand 7 years of age, of which 
48 per cent is pure hardwood and 24 per cent mixed hardwood and 
conifers. Not a particularly desirable condition. It means that fire 
is continually eating away the pine reproduction and replacing it with 
aspen and birch. It means that in a few more years, with fire doing 
its usual amount of damage, there will be so little coniferous repro- 
duction that second-growth Norway and white pine in St. Louis 
County, and, judging from it, northern Minnesota as a whole, will be 
practically negligible. 

Hansen remarks in his report that only 4 per cent of the cut-over 
area is barren and considers it remarkable since these lands are usually 
considered as barren lands. Land such as this which once produced 
some of the most luxuriant northern forest growth must indeed be 
devastated repeatedly in order to reduce it to barrenness. This has 
been the history of these now barren lands. Repeated fires have 
stripped them of vegetation until now there is no forest cover or 
seedlings, and nature works slowly in reforesting these treeless areas, 
And the fires still burn and add each year more acres to the barren 
lands. 


Hansen’s chief and obvious recommendation is for more adequate 
fire protection. This is quite essential if trees are to grow. With this 
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protection the second growth stands will in time mature and they will 
be mostly aspen and birch, although there will be some pine, spruce, 
tamarack, cedar and balsam. But St. Louis County must realize that 
when its remaining timber i$ “cut its forests will not be coniferous 
but will be composed of the less valuable hardwoods, and in anticipa- 
tion of this an effort should be made to attract wood-using industries 
which can properly utilize this class of timber. But all this is granting 
that the forests are protected from fire. With the usual fire damage, 
the percentage of barren land will increase and what reproduction as 
may become established will be mostly in the seedling stage due to the 
frequency of fires, and it will increasingly be the wind disseminated 
hardwoods, aspen and birch. Only a relatively meager amount will 
escape destrtiction long enough to mature, and it will be too often on 
scattered acres where man or chance finally halted the fires. 

Two main facts stand out from Hansen’s report as proved by his 
investigation. ‘They are, first, that fires are destroying the second- 
growth stands and changing their composition and that it is absolutely 
necessary to have adequate fire protection, and, second, that valuable 
time has been lost through improper cutting methods failing to re- 
establish the stand. It has not been established as yet even though 
cutting has been in progress for more than 380 years. 

Hansen emphasizes very strongly the need of fire protection but 
omits making any statements as to the desirability of employing con- 
servative cutting methods in the logging of the timber. One might 
assume from his conclusion that the cutting practices of the lumber- 
men are justified, since he treated only fire, and that fire protection 
alone will bring back the forests. 

If, instead of logging and forgetting the land and young trees, the 
lumbermen had cut their timber in a manner insuring a full stand of 
second growth and then had protected it from fire there would need 
be no concern today over the second-growth condition in St. Louis 
County. Instead of large areas of seedling aspen and birch there 
would be good second-growth stands of pine varying in age up to 30 
years and more. And by the time the remaining timber is cut this 
second-growth pine would have been ready to cut again. 

A, EB. WACKERMAN. 
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Chemical and metallurgical engineering, Sept. 17, 1923—-A new heat insulator: 
balsam-wool, by H. F. Weiss, p. 534-6. 

Chemical and metallurgical engineering, Oct. 22, 1923.—Alaskan opportunities for 
pulp and paper industry, by E. A. Sherman, p. 763. 

Chemical and metallurgical engineering, Nov. 5, 1923——Chemical engineering in 
the production of book paper: a study of the Newton Falls paper company, 
Newton Falls, N. Y., by H. J. Payne, p. 831-7. ; 

Ecology, July 1923——Cambial temperatures of trees in winter and their relation to 
sun scald, by R. B. Harvey, p. 261-5. 

Ecology, Oct. 1923—Frost heaving of western yellow pine seedlings, by F. W. 
Haasis, p. 378-90. 

Field illustrated, Sept. 1923.—Preservation of shade trees, by E. A. Quarles, p. 22-3. 

Gardeners’ chronicle of America, Sept. 1923—On forest conservation and its re- 
lation to plant production, by G. H. Wirt, p. 226-7, 240. 

Geographical review, Oct. 1923——The place of the eastern national forests in the 
national economy, by W. W. Ashe, p. 532-9. _ 

Grizzly bear, Oct. 1923-——Russ memorial grove of big trees dedicated, p. 1, 6. 

House and garden, Aug. 1923.—Harsh treatment for tree pests, by E. P. Felt, p. 


52, 82-6. 


J. Ritter and L. C. Fleck, p. 1055-56. 

ot aeronautics, Aug. 1923.—Aerial timber cruising, by E. Wilson, p. 
, ational review of the science and practice of agriculture, July-Sept. 1923.— 
The “ink disease” of the chestnut, by G. Lo Priore, p. Het bee a 


recreation acelin by pB. Ris pe, say Cone igang aul Ceti 
Ee ote Sou ty tb Saad sad hn is a et 
E ey mi sir ig eat toe augers! Aug. 1923——The cabbage tree, Sabal 
F ee ot ee peers, Sept. 7, 1923—Artificial seasoning 


¢ | Ci Walls Magazin , . : —St g woo b 4 M. Hamilton 
y us 


_ Nature magazine, Oct. 1923.—The black oak, by L. W. Brownell, p. 239-41. 

_ Nineteenth century, Sept. 1923—Indian forests, by S. Eardley-Wilmot, p. 424-9. 

4 Outlook, Oct. 24, 1923——Johnny’s dwindling heritage, by R. V. Reynolds, p. 308-9. 

_ Phytopathology, Oct. 1923—The melanconis disease of the butternut (Juglans 

cinerea L.), by A: H. Graves, p. 411-34. 

~ Popular mechanics, Sept. 1923.—Fear of knots in timber causes millions waste, p. 
cE 5 Sparks caught in water prevent forest fires, p. 423. 

Popular mechanics, Oct. 1923.—Petrified forest, millions of years old, found in 

Colorado, p. 533; Passing of the lumberjack recalls heroic drama of the 


ee 


4 


woods, p. 540-3. 

2 Popular mechanics, Nov. 1923.—Bamboo forests are turned into phonograph 
needles, p. 659; Thorns of cactus become phonograph needles, p. 685; Huge 
machine makes play of stump pulling, p. 758; Bridge built of bamboo spans 
4 river in Japan, p. 764. 


- Public affairs, Oct. 1923——-Our forest problem, by W. N. Sparhawk, p. 15. 

- Queensland agricultural journal, Sept. 1923—-Queensland trees, no. 24: the blue 

: quandong, by C. T. White and W. D. Francis, p. 175-7. 

3 Scenic eet ee Oct. 1923.—Muir wocds, a national monument, by C. Hastings, p. 
16-23. 

_ Scientific American, Oct. 1923—When wood shrinks, by B. B. Borchers, p. 250. 

; South African journal of industries, Aug. 1923.—Prospects of a paper industry 

—. in South Africa, by E. F. English, p. 354-9. 

- South African journal of industries, Sept. 1923——Papermaking: raw materials, 

; processes, and chemicals, by E. F. Englsh, p. 408-10; Somé sources of com- 

: mercial timber: the potentialities of Kenya, Uganda, and Tanganyika, p. 
411-17. 

~ South Atlantic quarterly, Oct. 1923.-Forest conditions in the southern states and 
recommended forest policies, by W. W. Ashe, p. 295-303. 

- Sunset magazine, Sept. 1923.—Strong words from Alaska, by W. F. Thompson, 

=. p. 15, 91-2. 

WU. S. Dept. of agriculture, Official bulletin, Oct. 3, 1923.—Chestnut blight spread- 

4 ing rapidly in the south, p. 1. 

U.S. Dept. of agriculture, Official bulletin, Oct. 10, 1923.—-States will receive 

money from forests, p. 1-2; Leaders of paper industry to aid in forestry pol- 


icy p..3. 


chemistry, Oct. 1923.—Chemistry of wood: 6. ‘The 
of heartwood and sapwood of some American woods, by. 


Pea 
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U. S. Dept. of agriculture, Official bulletin, Oct. 24, 1923—Paper industry in 
Alaska inevitable, by H. C. Wallace, . 1-2. ee : 4 ‘ 

Wood preserving news, Oct. 1923—Building for durability and appearance on 
oe cay ie 155-8; Santa Fe treatment and care of ties, by S. D. Cooper, 
p. 168-71. : 


Trade journals and commerce réports 

American lumberman, Sept. 8, 1923——Tie-making in a national forest, by Al Ds 
DuBois, p. 61; Urges adoption of sound forestry policy, by J. D. I. Wood, 
p. 65. 


American lumberman, Sept. 29, 1923—Gum as a cabinet wood is coming into its f 
own, by J. H. Weddell, p. 51. ; 
! 


American lumberman, Oct. 6, 1923.—Ash for baseball bats must meet severe tests, 
p. 62; A new process for quick drying of lumber, by A. N. Mirzaoff, p. 62-3. — 


American lumberman, Oct. 13, 1923——The commercial range of southern pine, by 
W. H. Lamb, p. 48, 62-3. 


American lumberman, Oct. 27, 1923—Maine woodlots visited by large manufac- 
turers of southern pine, p. 44-5; Tree fiber makes best war bridge, p. 70. 


American lumberman, Noy. 3, 1923—Forest policies and problems of woods oper- — 
ations fill program of Pacific loggers’ 14th annual, p. 64-73; Appalachian log- 
ging congress intersperses business sessions with inspection of mill and woods 
operations, p. 76-81. 


Factory, Aug. 1923.—Nine principles involved in drying processes, by H. D. Tie- — 
mann, p. 264-. 


Four L bulletin, Oct. 1923—The forests of Sweden, by E. J. Hanzlik, p. 10-11, 39. 


Gulf coast lumberman, Noy. 1, 1923——-Some problems of reforestation, by R. W. 
Wier, p. 30, 32. 


Hardwood record, Sept. 25, 1923——The hardwoods of the Caribbean sea, p. 35. 

Hardwood record, Oct. 10, 1923—Speed, safety and economy in kiln drying, by 
C. J. Maurel, p. 22-6; Strength of screw fastenings in plywood, p. 42. 

Hardwood record, Oct. 25, 1923—Lumber waste begins the day it is sawn, by 
F. P. Poole, p. 26-30; Wood bending, by W. J. Blackmur, p. 35-6. 

Lumber, Oct. 5, 1923—The woods of commerce: the basswood, by C. D. Mell, 
p. 11; The tollon or toyon, by C. D. Mell, p. 11. 

Lumber, Oct. 12, 1923.—States should provide future timber supply, by J. H. 
Prattye ps liean0: 

Lumber, Oct. 19, 1923—The woods of commerce: the mountain mahoganies, by 
C. D. Mell, p. 13; The buckeyes, by C. D. Mell, p. 13, 42. 

Lumber, Oct. 26, 1923-—The famous “scythe tree” of the Finger lakes, by E. G. 
Wallace, p. 16; Heavy timber losses in north Michigan forest fires, p. 23. 
Lumber, Nov. 2, 1923.—Features in development of reforestation in the south, by 
J. E. Gatewood, p. 9, 36; The woods of commerce: the catalpas, by C. D. 

Mell, p. 11; Progress in studies of factory lumber grading, p. 15, 43. 

Lumber, Nov. 9, 1923.—Selective logging in Appalachian territory, by W. M. 
Pryor, p. 10-11, 37. 

Lumber trade journal, Oct. 1, 1923—Exports of forest products of fiscal year 1922- 
23, p. 19-29. 

Lumber trade journal, Nov. 1, 1923——Southern logging association annual, p, 21-31; 
Selective logging suggestions, by V. H. Sonderegger, p. 31-3; Logging in Ari- 
zona, by F. T. McCarthy, p. 36-7; Our vanishing forests, by R. L. Hogue, 
p. 39. 

Lumber world review, Sept. 10, 1923—Italian forests, by P. Carloni, p. 27-35; A 


message from the lumber iridustry, by R. W. Vinnege, p. 35-8; The British 
Empire forestry conference, p. 42-4. 
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umber world review, Oct. 10, 1923.—Forest figures for the Pacific coast states, p. 
_ 29-33; Pacific coast forest distinctions, by E. T. Allen, p, 33-5; An interesting 
and instructive comparison of American and European sawmill machinery and 
methods, by P. M. Mahler, p. 35-6. 


Paper, Aug. 22, 1923——Manufacture of fiber board, p. 5-6; Bamboo for paper- 
making, p. 18. 


_ Paper, Sept. 5, 1923.—Cellulose wadding: woodpulp substitutes for absorbent cot- 
_ ton used in surgery and in the industries, p. 10; Paper from rice straw, p. 16. 


_ Paper, Sept. 12, 1923—Possibilities of dwarf palm in papermaking, by M. C. 
= Everett, p. 8, 19; Manufacture of paper from bamboo, p. 9-10. 
E- 


' Paper, Oct. 11, 1923.—Pulpwood and our forest depletion, by A. S. Cosler, p. 11; 
- Trees converted into books: Mead fibre company and Kingsport press com- 
ee bine to reduce cost of books, p. 22-3, 27, 29. 

Paper, Oct. 18, 1923.—Digestion and yield of pulp, p. 3-6, 21. 

- Paper industry, Sept. 1923.—The pulpwood situation in Canada, by P. Vischer, p. 
a O11 


£ Paper industry, Oct. 1923—The road to a permanent timber supply, by R. S. 
: Hosmer, p. 1061-5. : 


- Paper trade journal, Sept. 27, 1923.—Investigation of the hypobromite method for 
; determining bleach requirement of pulps, by T. M. Andrews and M. W. Bray, 
p. 47-50; Decker process for sulphite pulp, by C. S. V. Hawkings, p. 51-2. 

- Paper trade journal, Oct. 18, 1923——Developments in pulp and paper manufacture, 

-___ by W. G. McNaughton, p. 27-32. 

~ Power, Sept. 11, 1923.—Finding a use for waste wood, by J. Taylor, p. 419-20. 

_ Pulp and paper magazine, Oct. 4, 1923——A common forest for a common market, 

, by H. P. Baker, p. 979-80. 

_ Savannah naval stores review, Sept. 1, 1923—-South Georgia should be one of 

America’s perpetual great timber resources, by A. Cary, p. 16, 22. 

- Savannah naval stores review, Nov. 3, 1923.—Slash pine may be coming to rescue 

of famous barrens, p. 21. 

Savannah naval stores review, Oct. 27, 1923.—Longleaf pine reforesting itself in 

; North Carolina, p. 6. 

- Southern lumber journal, Nov. 1, 1923——Kinds of timber used in mines, p. 49. 

Timber trades journal, Sept. 15, 1923——Japanese timber and lumber, p. 753; The 
Netherlands East Indies, by E. J. Robertson, p. 760. 

—Timber trades journal, Sept. 22, 1923—-Some novel methods of plywood construc- 
tion, p. 849-51. 

Timber trades journal, Sept. 29, 1923——The preservation of timber, p. 895. 

* Timber trades journal, Oct. 6, 1923——Polish wood, p. 1034-5. 

Timberman, Sept. 1923.—The kiln drying of lumber, by C. W. Gould, p. 48-9; Kiln 
drying and the woodworker, by R. Thelen, p. 49-50; Call in the forestry 
doctor, by J. F. Preston, p. 143; Motor-driven big wheels for pine logging, 
p. 146-8; Fire protection for redwoods, by A. S. Herzig, p. 172, 175; President 
Harding on Alaska, by H. C. Wallace, p. 178-82. 

-Timberman, Oct. 1923—Third annual session, Washington state forestry confer- 
ence, p. 49; Logging in tropical America, by G. McCarty, p. 51-2; Lightning 
and forest fires in California, by S. B. Show, p. 152; To: keep timber sound, 
by P. J. Risdon, p. 154; State forestry work in California, by M. B. Pratt, 
p. 158-60; Forest resources of Manchuria, p. 192; Forestry in the United 
States, by H. C. Carbonnier, p. 188; Recently enacted Swedish forestry law, p. 
194-202; Studies in forecasting fire weather, by George W. Alexander, p. 
204-7. 

U. S. commerce report, Oct. 1, 1923—The lumber industry in Latvia, by C. J. 
Mayer, p. 26. 


+ 
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U. S. commerce report, Oct. 8, 1923.—American exports and imports in August, p. 
92-3; Japanese lumber imports, by P. P. Steintorff, p. 93; Exports of paper 
and pulp from Finland, by L. A. Davis, p. 111. 

U. S. commerce report, Oct. 15, 1923—French lumber exports and imports, by. 
J. L. Murphy, p. 152; Conditions in the Swedish pulp and paper industry, by 
H. Sorensen, p. 174. = 

U. S. commerce report, Oct. 22, 1923—United Kingdom market for Philippine 
woods, by A. V. Dye, p. 243; United Kingdom lumber market, by E. B. Coul- 
ter, p. 243-4. 


U. S. commerce report, Oct. 29, 1923—-German lumber market in September, by 


F. W. Allport, p. 304.. ° 


U. S. commerce report, Nov. 5, 1923—French lumber imports and exports, by 
J. L. Murphy, p. 371; United Kingdom lumber market for August, by E. B. 
Coulter, p. 271; Latvian lumber trade, by C. J. Mayer, p. 372. 


Veneers, Oct. 1923.—Will Circassian walnut come back, by F. Trotman, p. 19-20; 
Making wood fireproof, by P. C. Bardin, p. 32-3. 


Veneers, Nov. 1923.—Wood structure: gluing operations, by G. H. Osgood, p. 
34-5. 


West Coast lumberman, Oct. 15, 1923——Special forest taxation plans gain support, 
p. 20c-d, 52a; Prominent Australian lumberman and veneer manufacturer 
visits United States, W. G. Lever, p. 34; Forest taxation expert offers some 
suggestions as to how remedial legislation may be obtained, by L. S. Murphy, 
p. 52b, 54. 


Wood turning, Oct. 1923——Help the farmers grow wood: bulletin no. 1 of the 
National farm forestry extension committee, p. 24-6. 


Wood-worker, Sept. 1923—Different methods of drying lumber, by C. C. Her- 
mann, p. 49-51. 


Wood-worker, Oct. 1923.—Bending wood handles, by C. C. Hermann, p. 41; In- 
teresting operations in office-chair manufacture, by R. H. Wilson, p. 42-3. 


Forest journals 


American forestry, Oct. 1923—-With Harding in Alaska, by C. G. Ross, p. 579-82; 
The forests of the world, by W. N. Sparhawk, p. 583-8; Some odds and ends 
of logging camp humor, by W. W. Bartlett, p. 589-91; Forests of the Amazon, 
by S. J. Record, p. 591; The Fitchburg town forest, by H. O. Cook, p. 592-3; 
Kit Carson’s calling card, by W. C. Barnes, p. 598-600; The fun of cutting 
cord-wood, by members of the Appalachian mountain club, p. 601-3; In the 
wake of the boll weevil, by W. R. Mattoon, p. 604-5; Outrunning a wounded 
grizzly, by W. C. McCormick, p. 606-7; Tree studies in blue-print, by C. C. 
Dormon, p. 608-10; My first cabin in the hills, by E. G. Lewis, p. 611-12, 632; 
Public forests and private forestry, by H. S. Graves, p. 613-15; Watershed 
protection in dollars and cents, by F. S. Baker, p. 615; Forest people: 
“Koehler, what kind of wood is it?”, by B. B. Borchers, p. 616-18; ‘The man 
who fathered the pines, by V. H. Sonderegger, p. 618; County agents and farm 
forests, by K. W. Woodward, p. 619-21; New England as an object lesson, p. 
622-3 ; A concealed fire, p. 637; Historic forest fires, p. 637; A new blood glue, 
p. 639, 

American forestry, Nov. 1923—War Eagle’s war: a story of mountain men and 
how a range battle was won, by J. EK. Rothery, p. 643-8, 698; The mountain 
of twenty thousand deer, by E. A. Goldman and S. B. Locke, p. 649-53, 682; 
Saving forests by saving paper, by W. B. Bullock, p. 654-5, 700; The tamed 
wild Apache, by J. R. Moffett, p. 656-9, 700; Plant your city: trees and shrubs 
a civic asset, by J. L. Dillon, p. 660-3; Fording the Rio Grande in the dark: 
my most exciting experience as a forest ranger, by W. J. Perry, p. 664-5, 7045 
Public action in forestry imperative, by H. S. Graves, p. 666; The future war 
for wood, by Hi. F. Weiss, p. 667-9; The increase of game on limited refuges, 
by G. Shiras, 3d, p. 670-1; The rangers’ trail by the singing stream, by A. G. 


Ce ae 


- For 
= For 


- 


CURRENT LITERATURE 765 


Jackson, p. 672-7, 699; A lumberman who knows his tree 
» p.f , 699; 2 s, by R. D. Forbes 
p. 680-1; Gill, the javelin maker, by R. B. Miller, p. 681-2; Looking back : 
a story describing the life of the forest ranger’s wife, by I. L.. Woods, p. 685-6, 
ee ie peers iar p. 687; California's lesson, p. 687-8; The 
arm credit, p. ; War on the pine beetle, by F. P. Keen : 
689-94; Alabama passes forest act, p. 696. ; ee ade 


est patrolman, Sept. 24, 1923——Forest fire situation, p. 1-2. 
stwissenschaftliches centralblatt, Aug.-Sept. 1923—-Eichenwirtschaft im 
Hochspessart, by Rebel, p. 281-5; Die grundbedingungen ftir den wirtschaft- 
lichen erfolg einer holzdistillationsanlage, by K. Petraschek, p. 286-99; Ueber 
haubarkeits- und zwischennutzung und deren wechselverhaltnis in der wal- 
dertragsregelung, by C. G. Sklawunos, p. 300-15; Die entwicklung der nieder- 
landischen forstwirtschaft und forstgesetzgebung, by Nirschl, p. 315-28; 
Grundlagen fiir die analysierung von bestandesbodenfloren im dienste be- 
standesbiologischer forschungen, by Hartmann, p. 340-51. . 


Hawaiian forester and agriculturait, July-Sept. 1923—-The Macadamia nut, by 


C. $. Judd, p. 86-7. 


Illustrated Canadian forest and outdoors, Oct. 1923.—Opportunities in forestry, by 


C. D. Howe, p. 625-6, 764; Human dividends from national playgrounds, p. 
633-4; Planting hardwoods in late October, by F. S$. Buck, p. 635-6; Fighting 
the sand dunes, by A. H. Richardson, p. 639-40; Ontario’s forests: a main 
prop of prosperity, by J. H. White, p. 641-3; 9000 miles with tree planting 
car, by A. G. Cooch, p. 644-5; Interesting venture in reproducing spruce, by 
G. Morton, p. 648; Resolutions:of Empire forestry conference, p. 649-50; The 
forest from an investor’s standpoint, by E. Wilson, p. 670-1; “Not for sale”: 
the story of a prairie home, by G. J. Saunders, p. 654-5; An objective in 
forest fire fighting, by D. R. Cameron, p. 656-8. 


Indian forester, Sept. 1923—-The classification of government forests in India, by 


J. W. Nicholson, p. 473-83; Note on the afforestation of grassy blanks in sal 
forests, by S. H. Howard, p. 484-9; A short note on the poplar forests in 
Muzaffargahr district, Punjab, by Ram Nath, p. 490-6; Modifications of Von 
Mantel’s formula, by S. K. D., p. 497-503; Polyporus gilvus, a suspected root 
parasite of shisham (Dalbergia sissoo), by A. Hafiz Khan, p. 503-6; A yield 
formula, by H. R. Blanford, p. 526-7. 


Indian forester, Oct. 1923—-Frost as a cause of unsoundness in sal, by A. E. 


Osmaston, p. 539-43; Systems of sales of timber in the U. P. forests, by Md. 
Hakim-ud-din, p. 543-7; Oxidation of tannins in myrobalans, by A. N. 
Srivastava, p. 547-50; The forest research institute, Dehra Den, by A. L. 


Howard, p. 577-80. 


Journal forestier suisse, Oct. 1923.—Mise au point relative au diplome de fores- 


tier, by M. Noverraz, p. 173-5; Notre commerce des bois avec |’xtérieur en 
1921 et 1922, by H. Badoux, p. 175-9; Etudes sur le chéne, p. 184-92. 
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Journal forestier suisse, Nov. 1923.—Les malheurs du hétre en 1923, p. 201-5; Les 
essences exotiques dans la forét suisse, by H. Badoux, p. 206-15. 

New York forestry, 3d quarter, 1923.—Timber resources and forest industries in 
New York, by F. F. Moon, p. 61-3; The attitude of the forestry profession 
toward a national forest policy, by R. S. Hosmer, p. 64-9; Municipal and in- 
dustrial forests, by J. R. Simmons, p. 70-1; The gipsy moth barrier zone, by 
H. L. McIntyre, p. 72-3; A forum on the proposed waterpower amendment, 
p. 78-90. 


Revue des eaux et foréts, Sept. 1923—Statistique des foréts d’Alsace et de Lor- 


~_ 


raine, by G. Huffel, p. 381-5; La forét domaniale de Loches, by A. Oudin, p. 
386-91; Reboisements nésessaires pour satisfaire aux besoins de pate a papier — 
en France, by A. Arnould, p. 392-402; Chronique suisse, by A. Barbey, p. 403-7. — 


Tharander forstliches jahrbuch, 1923—-Grundlagen, aufgaben und ziele einer — 


forstlichen pflanzenziichtung, by B. Loffler, p. 201-15; Zur weiterentwicklung 
der ertragstafeln, by Vater, p. 161-82; Mitteilungen und anregungen zur frage 
neuer ertragstafeln fiir den gebrauch bei der Sachsischen forsteinrichtung- 
sanstalt, by Krutzsch, p. 183-200, 216-39; Beitrage zur lebensweise der nonne 
und versuche mit deren bekampfung, by W. Baer, p. 240-7. 


Tree talk, autumn number, 1923.—Diagnosing shade tree diseases, by A. W. Dodge, - 


p. 7-9, 30; Sick trees saved, by I. Vaughan, p. 14-18. 


Zeitschrift fur forst- und jagdwesen, July 1923.—Forstwirtschaftlicher riickblick 
auf das jahr 1922, by von Tresckow, p. 285-404; Die bedeutung der forst- 
einrichtung, ihr verhaltnis zum waldbau und ihre organisation, by Martin, p. 


404-15; Fortschritt oder stillstand? Ein beitrag zur forstverwaltungsreform, — 


by Swart, p. 415-21. 


Zeitschrift fiir forst- und jagdwesen, Aug. 1923—Forstliche probleme Schleswig- 
Holsteins, by Stephan, p. 449-70; Aus der praxis iiber die E. B. R. A. vom 12. 
Marz 1919, by Schmanck, p. 471-88; Einige notizen iiber Hylobius abietis L,, 


by A. Krausse, p. 488-90; Bestandesalter und samengiite im fichtensamenjahr 
1921/22, by Schmidt, p. 490-95. 


NOTES 


CoL. Henry S. Graves APPOINTED PRovost OF YALE UNIVERSITY 


The election of Henry S. Graves, Dean of the Yale School of 
Forestry and former Chief of the Forest Service, as Provost of Yale 
4 University has been announced. Colonel Graves will continue as Dean 
i the Yale Forestry School. 

4 In the position of University Provost, Dean Graves will be second 
to the president of the university in administrative rank. He will 
assist the president in matters affecting faculties, departments, divisions, 
_ and deans, and in the preparation of the instruction budget. His chief 
_ duty will be to present to the university corporation and its commit- 
_ tees the views of the faculties and the teaching staff on all questions 
affecting the education policy of the university or its various schools 
- and departments. The provost is consequently the connecting link 
between the various schools and departments and the corporation of 
the university. 

- Colonel Graves is President of the American Forestry Association; 
~ Vice President of the Section of Social and Economic Sciences of the 

American Association for the Advancement of Science; Chairman of 
the Division of States Relations in the National Research Council; 
a member of the Joint Committee on National Resources of the 
National Academy of Science, National Research Council and the 

American Association; a Fellow of the Society of American Foresters ; 

an honorary member of the Royal English and the Royal Scottish 

Arboricultural Societies ; a member of the Société Forestiére de Franche 

Comte d’ Belfort; member of the Society of American Military Engi- 
neers, and a member and officer in numerous societies and organiza- 
tions for the advancement of forestry and kindred subjects. 


AG 


ConnNEcTICUT FoRESTRY AssocIATION Has NEw SECRETARY 


The Connecticut Forestry Association has just engaged the services 
of P. L. Buttrick as Secretary and Forester. Mr. Buttrick is a forester 
of nearly fifteen years’ experience. He was born in New Haven and 
is a graduate of the New Haven High School and the Yale School of 
Forestry. He has served in the United States Forest Service, as well 
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as with the State Forest Services of Michigan and of North Carolina, 
and has carried on a consulting forestry business of his own in New 
York. During the war he was employed as lumber purchasing agent 
for the American Red Cross\in France. Later he was commissioned 
as a Lieutenant of Artillery in the French army and saw service at the 
“front. After the armistice he was stationed on the Rhine with the 
French Army of Occupation where he assisted-in the transfer of 
timber from Germany to France under the armistice agreement. 
During the past year he has been studying forestry conditions in 
various parts of Europe. A former secretary of the association, 
Henry I. Baldwin, is now in Sweden studying forestry conditions under 
a fellowship from the American Scandinavian Foundation. 

Mr. Buttrick will give practically his full time to the association, 
the work of which has largely expanded during the past year. Among 
its activities are the running of a speakers’ bureau for the arrangements 
of lectures, forestry demonstrations, field trips, exhibitions, and the 
iike. The association has a number of very able speakers on its staff 
whose services are nearly always available to clubs, schools, or other 
organizations. The members of the association receive bulletins on 
forestry matters and are informed of interesting meetings and field 
trips in their vicinity and the association is. always ready to assist them 
with special information and reports. 

Three big campaigns are now being conducted by the association. 
The first is to acquire a forest to be called an Association Forest to be 
managed for recreation and timber production. The second is to 
assist every town in the State to acquire a woodland park. The third 
is to assist private owners in securing adequate fire protection for 
their woods. 

Alain C. White, of Litchfield, is President of the association, Colonel 
Menry S. Graves, Dean of the Yale School of Forestry, is Vice 
President, and Colonel T. S. Woolsey, Jr., of New Haven, is Treasurer. 


DEVELOPMENT OF ForEsT Aw IN AMERICA 


J. P. Kinney requests the following to be inserted in the JOURNAL 
for information of foresters: 


Having discovered several errors in the book, “Development of 
Forest Law in America,’ to which reference was not made in the first 
errata sheet, [ have had another errata slip printed as follows: 


~ ate ate 


= word in line, viz. “sucl 
0” for 8920” read 3970". 

32, eight” read “eighty.” : 7 
, lines 16 ade 17, for all text following the word “law” read “and ie Ss 
covered all increase in value of land or of timber during oaks he 7 ‘ 


218, line 22, after “Alabama” insert “Oregon.” 

9, line 17, after “Massachusetts” insert “Michigan.” 
; 220, line 24, eters “Tilinois” insert “Colorado.” 
, Page: 240, line 34, for “twenty-five” read “two hundred fifty.” pee = 


Pe One of these slips will be placed in all copies of the book sold 
Ss In order that foresters and other readers of the JOURNAL "es =) 
ay make proper corrections in their copies at the pages named, [ 

Ww pould be pleased if you could print the information on this slip in the 

_ FOURNAL. While the entering of the corrections at the proper pages 

- will probably be most satisfactory, persons desiring a copy of the slip. 
"should address me at Indian Service, Washington, Dae 


- 


Sort RECUPERATION AFTER FIRES 


A out 1828, Millstone Island in Georges’ Lake, at Liberty, Waldo 
‘County, Maine, was cut over, removing a virgin stand of white pine. 
_ The slash was burned and with it the soil and remaining stand, leaving 
_ the bare rock exposed over most of the island. At present the island 
- is covered by a stand of white pine, with some aspen now dying, some 
_ white birch, and scattered hemlock and spruce. ‘This stand is 75 years 
old, making the date of its origin 1848. The indications thus point to 
pt the fact that the preceding period of 20 years was required at least in 
_ part for soil recuperation by means of lichens, mosses and blueberry 
_ brush and other soil builders, before it became possible for the white 
pine to re-establish itself on this rocky site. HERG: 


Forest ENGINEERS oF NEw York Must Have a LICENSE 


The Board of Examiners in New York have ruled that “It would be 
necessary to have the application of the forest engineer with a state- 
‘ment of all his work in order to decide whether or not he should be 
licensed. Under the law no one is entitled to style himself engineer 
until he has obtained a license.” 


The Trustees of the Pennsylvania State College have decided to 
discontinue the teaching of professional forestry. This subject here- 
after will be taught at the Forestry School at Mont Alto, Pennsylvania. 


» 


INP TPA Cey een 5a aa i al ay 
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The following have been elected to the grades of membership indi- 


cated, effective October 18: _ , 


Alderman, Ovid A. 

- Anderson, I. V. 
Anderson, S. D. 
Andrews, Cass 
August, Wm. A. 
Banzhaf, Geo. L. 
Baer, Charles FE. 
Barnes, John S. 
Barnum, Millard M. 
Bartschat, Walter J. 
Bietsch, Tom. O. 
Bishop, Arthur F. 
Black, Wallace D. 
Boyce, Walter H. 
Bradner, Melvin I. 
Brandborg, Guy M. 
Broadbent, Sam R. 
Brouse, Edgar F. 
Brown, James P. 
Brown, Randolph M. 
Bryner, Harold E. 
Burleigh, Thomas D. 
Burnett, Orville P. 
Byers, Wm. L. 


Campbell, sozston E. 


Clack, John H 
Clepper, Henry E. 
Davis, E. 

Dean, Forest W. 
DeJarnette, Geo. M. 
Derrick, Walter J. 
Dewald, Floyd I. 
Dreitzler, Ralph 
Durland, Wm. D. 
Elofson, H. W. 
Endersbee, Wm. J. 
Fickes, Clyde P. 
Frontz, LeRoy 
Gearhart, Paul H. 
Gerhardy, Carl O. 


Benedict, Maurice A. 
Dunning, Duncan 
Edwards, W.G. 
Ferguson, R. T. 
Flint, Howard R. 
Hall, Jesse R 


Henderson, Hiram IL. 


Gerry, Eloise 
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MEMBERS. 
Gordon, Geo. B. 
Green, Chas. B. 
Harbeson, Thos. €. 
Hausher, Frank E. 
Hendron, H. H. 
Herzig, A. S. 
Hick, R. Milton 
Horning, W. Harold 
Houpt, Richard R. 
Janouch, Karl L. 
Johnson, Eric A. 
Kelly, F. A. 
Kempff, Gerhard 
Kurtz, Samuel L. 
Kutz, Donald B. 
Lachmund, Harry G. 
Leach, Walter 
Lee, Chester A. 
Lindenmuth, Luther M. 
Lockwood, Milton K. 
Loetzer, Louis C. 
Lovely, Harry R. 
Lowell, Jno. W. 
Lumsden, Howard M. 
Markwardt, L. J. 
McCallister, J. C 
McLaren, John 
McPherson, Benj. D. 
Metzger, Homer §S. 
Miller, Harold P. 
Morton, James N. 
Myrick, Eldon H. 
Nelson, J. W. 
Nicholas, Herbert M. 
Nix, Leon A. 
Osborne, Minott L. 
Pierson, Albert H. 
Petheram, Harry D. 
Phillips, Henry B. 
Proell, Albert K. 


SENIOR MEMBERS. 
Hutchinson, W. I. 
Keithley, Everard S 
Koehler, Arthur 
Kohout, William G. 
Lamont, John D. 
Lyons, Geo. W. 

Olson, David S. 


ASSOCIATE MEMBER. 


Nichols, George E. 


SOCIETY AFFAIRS 


Pryse, E. Morgan 
Raupach, es V. 
Rider, Wm. B 

Rohde, Waiter S. 
Rowland, Horace B. 
Rowland, Arthur L. 
Round, Harold F. 
Rupp, G. Francis 
Rush, W. M. 
Schanche, H.G. 

Sears, H. ’M. 

Shaw, T. Edward 
Shawhan, H. W., Jr. 
Shoemaker, Theo. 
Simmons, Chas. W. 
Sloan, James M. 
Smith, Homer A. 
Smith, Reuben W., Jr. 
Snyder, Abraham F. 
Stadden, R. W. 
Stadtmiller, L. R. 
Stewart, Gilbert I. 
Stone, Bonnell H. 
Stott, Calvin B. 
Taber, Wm. S. 
Taylor, Geo. R. 
‘Terhune, Lawrence E. 
Taylor, Thornton G. 
Tobey, Frank L. 
Vaux, Clelland H. 
Wackerman, Albert E. 
Webster, Cyril B. 
White, Wm. E. 
Williams, Wm. K., Jr. 
Wilson, Frederick G. 
Wohlen, Paul A. 
Wolfe, Ernest T. 
Wulff, Johannes 
Zerby, Chas. E. 


Orr, George R. 
Peirce, Earl S. 
Schmitz, Henry 
Stockdale, Lewis C. 
Wieslander, Albert E. 
Williams, Kinne F. 
Winslow, Carlile P. 


Pratt, Joseph Hyde 


Generar, C. C. Anprews—1829-1922 
late General C. C. Andrews was made honorary member of the 
ety of American Foresters many years ago, and thereby the 
ety linked its name with that of one of the true pioneers of 
torestry in the middle west, if not in the whole United States. 

- We are too apt to judge a man by the official position which he 
4 Beitr rather than by the good which he accomplished. General 
Andrews received little but local recognition and but too little of that. 


Secretary of State in 1872, describing the development of the forests 
- in Sweden, the forestry literature published in this country could have 
_ been contained in one very small volume. Other men had noted the 
_ development of the forests in Europe, but General Andrews was one 
of the very first to suggest the application of those princip'es to the 
- forests of this country. 

And from the time of that first report to his death sixty years later 
_ he devoted a large part of his activities to the conservation of the 
_ forests of Minnesota. It was his work almost alone which had edu- 
; cated the people of his State to the point where only a concrete example 


~ was necessary to start them on a definite policy of fire protection. The 


_ Hinckley fire furnished that example in 1894. 

From that time on General Andrews’ work assumes an official char- 

acter. As chief fire warden of Minnesota his reports annually called 
attention to the too careless destruction of our forests, the ravages of 
fire, and the necessity for forest planting it we were to avoid the 
Be ecdshins of a timber shortage. They did more than that. They 
collected data on the accomplishments of other countries and were 
- for several years one of the most valuable sources of information on 
_ European forestry available in this country. 
General Andrews insistently pointed the way for sixty years to a 
broader and better development of our forests. Let us honor him as 
our early guide at a time when the path of forestry—never too 
-smooth—was exceedingly hard to follow. 


i 


Joun W. Fox 


John W. Fox, an associate member of the Society since 1921, died 
at Washington, D. C., on October 26, 1923. Fox was born March 2, 
1883, at Mayville, Michigan, was educated in the public schools of that 


~- 


-And yet at the time that he wrote his report to the United States | 


= a 
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place, spent one year at Michigan Agricultural College, and graduated 
from Purdue University with the degree of C. E. in 1909. He served 
as Examiner of Surveys with the United States Forest Service from 
1913 to 1919, during which period he had charge of the survey of some 
of the largest tracts acquired in the White Mountains and the Southern 
Appalachians. In 1919 he was promoted to Assistant Engineer in the 
District Office at Washington, where he had charge of road and trail 
work, and was also active in planning for recreational development of 
the eastern forests. He was promoted to District Engineer on Jan- 
uary 1, 1921. He was married in 1919 to Irma Sykes who, with three 
children, survives him. 


The meeting of the Scciety of American Foresters will be held this 
year in Baltimore, Maryland, on December 27 and 28, under the 
auspices of the State Forest Service, F. W. Besley, State Forester. 


REPRINTS 


Reprints of articles appearing in this issue of the JourNaL may be secured 
at the following prices if ordered immediately. Reprints of less than 4 pages 
are charged for as 4 pages. 


50 100 

Copies Copies 

4 pages’: “with yCOveries a. cose eens yee entero eer eee $5.23 $5.67 
Without COVED’. o. Scemils sacle cueeeee Rr One eee 3.00 Saag 

8) pages: AWItlh: “COVET, «:.:.0<ct-e is aac eee ae ie eee 7.00 7.67 
Without “COVERS sox. o.cuaiees vemtanec cen oe eee eee 4.67 5.00 

12 ‘pages: “with COVERS -.4 eee ere eee eee eee 9.00 9.83 
without “COVEraa kk cose + ee ee. See er eee 6.67 TAG 

16 pages’ with; covers t, tcc etree ete nee ete 10.33 abe ay 
Witholit) COVER™ «cee accion chee reece ae nee 8.00 8.50 

24: pages > “with coveita: acsaccccs cee Seioeie eee 13.38 14.67 
without Coveti: ac. cies sete as eee 11.33 12.67 

32-pages: with. cOVef.ccees eee sectors ee 13.33 14.67 
without covet icidien. He ce ces oe ee ee 11.33 12.67 
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PRINTERS OF THE JOURNAL 
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YALE SCHOOL OF FORESTRY 


ESTABLISHED IN 1900 
a sgh (Ai debi nod nected pea nee OE ERE Ys hoa two ora technical 
; eral practice of forestry and leads to the degree o 

MASTER OF FORESTRY. Special Saag secon in all pesocies oF forestry for 
2 ADVANCED AND RESEARCH WORK. For students planning to engage in forestry 
~ or lumbering in the er A ea oa tropical America, a course is offered in 
r TROPICAL FORESTRY. Lumbermen and others desiring instruction in special sub- 
jects may be enrolled as 


Z SPECIAL STUDENTS. A field course of eight weeks in the summer is available for 
7 ‘those not prepared for, or who do not wish to take the technical courses. 


For further information and catalogue, address 


THE DEAN OF THE SCHOOL OF FORESTRY 
NEW HAVEN, CONNECTICUT, U. S. A. 


Forestry Training in the Heart of the Rockies 


_ THE COLORADO SCHOOL OF FORESTRY 


= COLORADO SPRINGS, COLORADO 


A Department of Colorado College offers a thorough training in technical 
forestry in— 

A four-year undergraduate course—degree, Bachelor of Science in Forestry. 

A two-year graduate course—degree, Master of Forestry. 

An extremely attractive combination five-year course—degrees, Bachelor of 
. Science at end of fourth year and Master of Forestry at end of course. 
a Spring and fall forestry teaching at the College’s own forest in the Rocky 
Mountains. Midwinter and other than forestry work at Colorado Springs. 
SEND FoR A PROSPECTUS. 


SCHOOL OF FORESTRY 
UNIVERSITY OF IDAHO 


Offers thorough training in Practical Forestry, preparing for Federal, State 
and private work. Opportunity is given for specialization in General Forestry 
Logging Engineering and Forest Grazing. 

A Forest Ranger Course, covering one year of eight months is maintained; also 
a Special Short Course of twelve weeks. 

No tuition charge is made for any of the above courses. 

A course in Lumber and Its Uses is given by correspondence for which a nom- 
inal fee is charged. ADDRESS— 

Dean, School of Forestry, 
University of Idaho, 
} Moscow, Idaho. 


AMERICAN FOREST REGULATION @10, o8ihses 


Part 1. Introduction, regulation policy and sustained yield, management subdivisions, 
rotations, normal forests, and regulating the cut by various methods. Quiz questions on 
all chapters. f ; : : 

Part. 2. Four chapters on correlations of regulation and growth in extensive American 
forests. All of part 2 by Professor H. H, Chapman, Yale School of Forestry. ; 

Appendix: Forestry management in nine European States after Martin, financial rota- 
tions after Endres, data on forest managemet on American National Forests and on Savoie 
forests, France. 

Paper Edition, $2.75—Cloth Edition, $3.25 


If postpaid, add 25 cents. A discount of 10 per cent allowed students on cash orders 
of 10 copies or more. A special net price (for students only) of $1.50 ($1.75 postpaid) 
has been established for the paper edition of American Forest Regulation without part 2, 
which may be too advanced for the needs of some forest schools. 

Order direct from T. S. WOOLSEY, Jr., New Haven, Conn, 


(Orders in British Empire should go to CHAPMAN and HALL, Limited, London) 


_ 


a 


The New York State College of Forestry | 


AT 
SYRACUSE UNIVERSITY 


Syracuse, New YorK 


Se 

Special opportunities are offered for graduate work in addition to the regular 4-year 
undergraduate courses. These special courses lead_to the degrees of Master of Forestry, 
Master of City Forestry, Master of Science, and Doctor of Philosophy. A 4-year course 
in Pulp and Paper Manufacture and a short course each spring in Dry-Kiln Engineering 
and Lumber Grading are also given. The State Forest Experiment Station of 90 acres at 
Syracuse, three other experiment stations, the Roosevelt Wild Life Forest Experiment 
Station, an experimental pulp mill, a well-equipped sawmill, a complete dry-kiln plant, 
and an excellent reference library offer unusual opportunities for investigative work. 

For further information address 


FRANKLIN MOON, Dean, Syracuse, N. Y. 


HARVARD UNIVERSITY 


Department of Forestry Bussey Institution 


ee ee ee 


Offers specialized graduate training, leading to the degree of | 
Master of Forestry, in the following fields: Silviculture and Manage- — 


ment, Wood Technology, Forest Entomology, Dendrology, and (in 


co-operation with the Graduate School of Business Administration) the — 


Lumber Business. 
For further particulars, address 


RICHARD T. FISHER Jamaica Plain. Massachusetts 


UNIVERSITY OF MAINE 
ORONO, MAINE 
Maintained by State and Nation 


The Forest Department offers a four years’ undergraduate curriculum, leading 
to the degree of Bachelor of Science in Forestry. 

Opportunities for a full technical training, and for specializing in problems 
of the Northeastern States and Canada. 


Joun M. Briscor, Professor of Forestry 
C. W. L. CuHapman, Instructor in Forestry 


For catalog and further information, address Joun M. Brtscoz, Orono, Maine. 


Evergreens for Forestry Planting 


WRITE FOR PRICE EIST 


The North-Eastern Forestry Co. 


Cheshire, Connecticut 


“STEEL SELF PROPELLING LOG LOADER—A NEW DESIGN 


> We build all types of overhead and ground skidding systems. 


Our Auto-Lubricating Logging Blocks have run 28 days, giving 
perfect lubrication without refilling oil reservoir. 


CATALOGS UPON REQUEST 


Lidgerwood Manufacturing Co. 

| Pau 96 Liberty Street, New York 

CHICAGO SEATTLE 
Woodward, Wicht &Co., Litd., New Orleans, La. 
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